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The  program  of  improving  the  quality  of  the  water  provided 
our  consumers  has  been  continued  during  this  fiscal  year*  Addi- 
tional modern  chlorination  facilities  have  been  installed  and 
contracts  awarded  for  others.    Water  main  flushing,  inspection 
of  checkvalve  assemblies,  cleaning  of  reservoirs,  and  checking 
of  watershed  areas  for  sources  of  possible  pollution  or  contam- 
ination and  elimination  of  sanitary  defects  found,  are  some  of 
the  activities  carried  on.    These  precautions  and  corrective 
measures,  together  with  the  constant  vigilance  of  the  Purifica- 
tion Division  has  resulted  in  a  satisfactory  bacteriological 
record  during  the  year. 

The  rainfall  during  this  season  on  our  local  watersheds 
varied  from  32$  to  44$  more  than  the  previous  season  but  was 
only  62$  to  76$  of  normal.    As  a  result  there  was  very  little 
production  of  water  in  the  local  watersheds. 

This  dry  season  following  a  drier  season  caused  an  increase 
in  water  consumption,  with  an  average  of  167 • 8  million  gallons 
being  consumed  daily  throughout  the  water  system,  representing 
an  increase  of  10.2  million  gallons  daily,  or  6.5  percent  over 
the  preceding  year.    The  San  Erancisco  consumption  area  (which 
includes  a  part  of  the  suburban  consumption  in  some  47  square 
miles  in  Northern  San  Mateo  County)  averaged  104.4  million 
gallons  daily,  an  increase  of  3.8  million  gallons  daily,  or  3.8 
percent.     The  suburban  consumption  area  used  an  average  of  63.4 
million  gallons  daily,  an  increase  of  6.4  million  gallons  daily, 
or  11.2  percent  over  the  previous  year. 

An  all-time  peak  in  water  consumption  for  the  entire  system 
occurred  on  June  2nd  with  274.0  million  gallons  being  used,  as 
compared  to  the  previous  all-time  peak  of  246.0  millldn  gallons 
which  occurred  June  29 »  1959.    The  274.0  million  gallon  figure 
is  63  percent  more  than  the  yearly  average  of  167.8  million  gal- 
lons per  day. 

The  day  of  minimum  demand  occurred  on  Pebrurary  21,  I960 
when  101.7  million  gallons  were  used,  or  60*6  percent  of  the 
yearly  average. 

The  highest  demand  for  any  month  occurred  during  June,  I960 
with  an  average  of  217.6  million  gallons  daily  being  consumed 
during  the  periods  establishing  an  all-time  record  for  monthly 
water  use. 

The  record-breaking  year  for  water  consumption  was  reflected 
in  the  highest  water  sales  in  the  Department's  history,  amount- 
ing to  $16,595,770,  which  figure  inoludes  the  water  used  by 
municipal  non-paying  accounts  amounting  to  $949 > 682.  This 
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represents  an  increase  of  $913 , 883  or  5.83  percent  over  the 
previous  year*     Credit  allowances  totaling  §30,816  which  were 
applied  to  customers'  "bills  are  not  included  in  the  total  of 
$16 ? 595 ,770.     Accounts  within  the  City  increased  by  $409 5 872, 
making  total  net  sales  within  the  City  of  $10, 863 ,.  110,  which  is 
65*5  percent  of  the  value  of  Department's  total  water  sales. 
Suburban  net  sales  increased  $504,011  for  a  total  of  $5,732,660 
or  34  *  5  per  cent  of  the  value  of  the  total  water  sales.  The 
above  figures  represent  the  amount  of  billing  for  water  during 
1959-60,  including  the  municipal  non-paying  accounts,  and  do 
not  represent  the  amounts  collected  during  the  fiscal  year. 

The  miscellaneous  income  of  the  Department  from  sale  of 
lands,  rentals,  interest  earned,  sale  of  walnuts,  etc,  totaled 
$540,654,  making  a  total  gross  income  for  the  year  of  $17,136,424, 
of  which  $949,682  represents  non-paying  San  Francisco  municipal 
accounts,  resulting  in  a  gross  cash  income  of  $16,186,742. 

In  addition  to  the  high  rate  of  water  use  due  to  the  dry 
season,   some  of  the  increase  can  be  attributed  to  the  increase 
in  population  of  the  service  area  and  to  the  increase  in  per 
capita  consumption.     The  number  of  active  accounts  increased 
from  154,730  on  June  30,  1959  to  155,066  on  June  30,  I960,  a 
gain  of  336  accounts  during  the  year. 

During  the  year  106*5  acres  of  land  were  sold  and  21.4  acres 
purchased,  making  a  net  decrease  of  85.1  acres  which  resulted 
in  a  total  of  62,559*2  acres  under  the  jurisdiction  of  the  De- 
partment on  June  30,  I960. 

Negotiations  carried  on  with  the  Alameda  County  Assessor's 
Office  regarding  taxes  on  the  Wat er  Department's  facilities 
were  brought  to  a  successful  conclusion  toward  the  end  of  the 
year.     The  total  assessed  value  of  this  Department's  lands, 
water  rights  and  personal  property  in  Alameda  County  is  some 
$508,000  less  than  last  year.     At  the  tax  rate  used  last  year, 
this  indicates  an  annual  saving  to  the  Department  of  about 
$30,000. 

Agreements  for  the  Sale  of  Water  to  agencies  reselling  our 
water  outside  of  San  Francisco  are  being  considered  by  all  of 
those  agencies.     At  the  close  of  the  year,  agreements  have  been 
completed  with  many  of  such  agencies  in  San  Mateo  County 

and  numerous  other  agreements  are  now  prepared  and  merely  await 
the  respective  councils'  action  on  the  agreements  before  them. 

The  total  cost  of  construction  accomplished  during  the 
year  was  $1,735,000.     This  includes  the  finishing  of  the  south 
basin  of  Sunset  Reservoir  and  a  part  of  the  lining  and  roofing 
of  College  Kill  Reservoir,  which  was  75$  completed  at  the  end 
of  this  year. 
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New  Rate  Schedules  for  Water  Service  were  adopted  on 
November  24,  1959 ,  and  revised  Rules  and  Regulations  governing 
water  service  to  consumers  were  passed  on  December  15,  1959.  Both 
became  effective  on  January  1,  I960.     The  new  rates  and  rules 
corrected  inequities  in  and  modernized  the  old  structure ,  rather 
than  making  any  material  change  in  the  rates  being  paid  by  the 
consumers . 

The  Department  filed  Application  No.  18475  with  the  State 
Water  Rights  Board  for  a  permit  to  appropriate  unappropriated 
water  from  San  Antonio  Creek  in  Alameda  County  in  connection  with 
the  construction  of  the  San  Antonio  Dam.     The  hearing  was  held  on 
April  5  and  6,  before  the  State  Water  Rights  Board  which  has  taken 
the  Application  under  advisement.     San  Francisco  owns  the  basic, 
water  rights  to  most  of  the  natural  flow  of  this  creek,  but  has 
now  requested  rights  to  storm  water  which  now  waste  to  the  sea 
during  times  of  excessive  rain  fall.    This  application  is  a  pre- 
liminary step  to  the  building  of  the  San  Antonio  Dam,  need  for 
which  is  being  increasingly  felt  in  order  to  provide  regulatory 
storage  for  the  much  increased  diversions  from  the  Tuolumne  River 
through  the  Hetch  Hetchy  Aqueduct. 

The  program  for  the  relocation  of  the  Corporation  Yard  of 
the  City  Distribution  Division  was  reactivated  near  the  end  of 
this  year.    A  portion  of  the  Marine  Base  in  the  Islais  Creek  area, 
which  the  Federal  Government  has  declared  surplus,  was  determined 
to  be  the  most  desirable  of  several  locations  studied.     At  the 
end  of  the  year  negotiations  had  been  started  to  acquire  this 
property. 

A  request  for  the  appropriation  of  $1,965,000  for  roofing 
and  rehabilitation  of  the  north  basin  of  University  Mound 
Reservoir  was  made  near  the  close  of  the  year.    The  approval  of 
the  appropriation  is  anticipated  on  receipt  of  funds  from  the 
sale  of  a  portion  of  the  Silva  Tract  in  Mllbrae.    This  should 
amount  to  about  $1,800,000,  the  difference  will  come  from  revenue. 

The  tentative  Disaster  Manual  for  the  Water  Department  was 
rewritten  in  conformity  with  present  state  requirements.  The 
San  Francisco  District  Council  and  Corps  Coordinator,  Region  2 
of  the  California  Disaster  Office  and  the  State  Office  at 
Sacramento  approved  the  proposed  Manual.    The  Sacramento  State 
Office  reported  that  they  "found  (the  Manual)  to  be  an  outstand- 
ing example  of  detailed  operational  instructions." 

Additional  mobile  radio  equipment  was  installed,  and  two 
fixed  stations  were  constructed  during  this  year.     The  system 
now  consists  of  three  base  stations  and  87  mobile  units  providing 
two-way  radio  communication  throughout  the  Department  for  more 
efficient  use  of  personnel  and  equipment,  quicker  response  in 
times  of  emergency,  as  well  as  providing  the  only  control  com- 
munication system  for  the  Water  Department  at  times  of  disaster. 
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There  have  been  continued  efforts  by  private  and  public 
groups  to  place  recreational  and  other  activities  on  the  water- 
shed lands  of  reservoirs  serving  water  directly  to  San  Francisco 
and  neighboring  communities,     negotiations  have  been  carried  on 
with  the  sponsors  of  those  proposals  not  incompatible  with  the 
necessary  primary  use  of  the  land  for  water  supply  purposes. 

The  City  and  County  of  San  Francisco  through  its  Water  De- 
partment carries  a  great  responsibility  to  its  inhabitants  as 
well  as  to  the  people  living  in  the  suburban  area  who  depend  on 
us  for  an  adequate  supply  of  high  quality  and  safe  water.  The 
fulfillment  of  this  responsibility  and  obligation  requires  that 
the  sources  of  supply  be  developed,  the  transmission  and  local 
storage  capacities  be  increased,  deferred  maintenance  be  brought 
up-to-date,  the  worn  out  facilities  be  replaced,  and  an  adequate 
program  to  insure  that  the  quality  of  the  water  is  satisfactory 
be  maintained.    As  much  as  possible  of  this  necessary  program  is 
intended  to  be  financed  from  year  to  year  directly  from  the  De- 
partment's revenue.     However,  some  of  the  work  is  so  urgently   ■  • 
needed  and  involves  such  a  large  capital  cost  that  such  work 
can  be  financed  only  through  a  bond  issue  to  be  submitted  to  the 
electorate  in  the  Year  1961. 

This  foreward  would  not  be  complete  without  expressing  a 
sincere  appreciation  to  our  personnel  for  their  loyalty,  devotion 
to  duty,  and  cooperative  efforts  in  maintaining  and  improving  the 
efficienty  of  the  Department. 

Following  is  a  more  detailed  account  of  the  V/ater  Department 
operations  v/ith  some  figures  subject  to  minor  change  as  final 
accounting  figures  are  not  as  yet  completed. 
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PftODUCTIQIT  AND  TRANSMISSION 

Total  water  provided  for  consumption  during  tlie  year  was 
61,427.7  million  gallons,  averaging  167.8  million  gallons  per  day, 
which  is  10.2  million  gallons  per  day  more  than  during  the  pre- 
ceding year. 

Deliveries  to  the  San  Francisco  consumption  area  averaged 
104.4  million  gallons  daily,  with  deliveries  to  suburban  areas 
averaging  63.4  million  gallons  daily.     (.Some  suburban  deliveries 
in  northern  San  Mateo  County  are  included  in  the  San  Francisco 
consumption  area  figures.) 

Deliveries  for  consumption s 

From  Hetch  Hetchy*  54,866.6  million  gallons (89 .3$) 
From  local  sources  6, 561*1       »  "  (10.7$) 

Total  Consumption  61,427.7        "  "  (100.0$) 

*Total  delivery  from  Hetch  Hetchy  this  fiscal  year  was 
58,838.957  million  gallons  averaging  160.8  million 
gallons  per  day  throughout  the  year.     Out  of  this 
total  54 ,866.603  million  gallons  (147*9  mgd)  were  used 
for  consumption  and  the  balance  of  3,972.354  million 
gallons  (10.9  mgd)went  into  storage.    The  average  daily 
deliveries  of  water  from  July  1,1934  to  June  30,  I960 
has  been  100.3  million  gallons  out  of  which  58.0  mil- 
lion gallons  have  been  received  from  Hetch  Hetchy  and 
42.3  million  gallons  from  local  sources..    The  former 
is  57»8$  of  the  total  deliveries  and  the  latter  42.2$. 

All  water  delivered  to  San  Francisco  was,  as  heretofore,  sup- 
plied entirely  from  San  Andreas  and  Crystal  Springs  Reservoirs 
in  San  Mateo  County.    Those  reservoirs  were  replenished  from 
local  run-off  by  water  drawn  from  Calaveras  Reservoir  in  Alameda 
and  Santa  Clara  Counties  and  from  the  Hetch  Hetchy  system  in  the 
Sierra  Nevada  Mountains . 

This  Department  delivers  water  directly  from  the  several 
transmission  and  supply  lines  to  practically  all  cities  and  towns 
in  San  Mateo  County;,  to  Palo  Alto,  Mountain  View,  Sunnyvale, 
Los  Altos  and  Kilpitas  in  Santa  Clara  County ^  to  Hayward,  Fremont 
and  Newark  in  Alameda  County  and  to  some  unincorporated  areas 
in  the  three  counties. 

RAINFALL  AND  CATCHMENT  % 

The  total  amount  of  run-off  from  the  local  watersheds  which 
was  stored  and/or  diverted  into  the  system  for  consumption  was 
17 »0  million  gallons  per  day  average  for  the  fiscal  year.     This  is 
0.8  mgd  more  than  the  average  production  in  fiscal  year  1958-59 
and  the  fifth  lowest  year's  production  since  1930.    The  precipi- 
tation, output,  input,  storage  changes  and  productions  are  given 
in  detail  for  the  local  reservoirs. 
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At  Calaveras  there  was  16.71  inches  of  rainfall  for  the 
•season,  which  is  75.85  percent  of  normal  and  is  135.6  percent 
cf  that  of  last  season.    Luring  the  fiscal  year  5? 330.9  million 
gallons  were  withdrawn  for  consumption  and  the  net  decrease  in 
storage  was  345.7  million  gallons,  making  a  usable  productivity 
of  4,985.2  million  gallons,  an  average  of  13.6  million  gallons 
per  day  for  the  fiscal  year.    Total  runoff  into  this  reservoir, 
including  163.9  million  gallons  released  to  the  creek,  was 
5,149*0  million  gallons  or  14.1  million  gallons  per  day  average 
for  this  year. 

Peninsula  watersheds  averaged  some  66.5  percent  of  normal 
rainfall  as  indicated  by  the  readings  at  the  five  rain  gaging 
stations  on  the  water  sheds. 

The  rainfall  at  the  San  Andreas  station  was  23.58  inches 
which  was  64.0  percent  of  normal;  at  Pilarcitos  31*05  inches, 
67.4  percent  of  normal;  at  lower  Crystal  Springs  station  20.15 
inches  or  79.1  percent  of  normal;  Upper  Crystal  Springs  station 
19.52  inches  which  was  61.7  percent  of  normal  and  at  the  Crystal 
Springs  Cottage  station  16.30  inches,  equal  to  62.0  percent  of 
normal . 

Total  storage  in  the  four  Peninsula  reservoirs  was  increased 
3,963.9  million  gallons  during  the  year.    The  Bay  Division  Pipe- 
lines delivered  49,876.0  million  gallons  to  Crystal  Springs 
Reservoir  and  there  were  47,142.4  million  gallons  withdrawn  from 
Crystal  Springs  and  San  Andreas  for  consumption.     Usable  produc- 
tion in  the  four  reservoirs  amounted  to  1,230.3  million  gallons 
or  an  average  for  the  year  of  3.4  million  gallons  per  day. 

The  Sunol  rainfall  station  recorded  14.82  inches  for  the 
year  which  was  73.1  percent  of  normal  and  41.7  percent  more  than 
that  of  last  season.     During  this  fiscal  year  some  876.2  million 
gallons,  an  average  of  2.4  million  gallons  per  day,  were  collected 
in  the  Sunol  Filter  Galleries  as  measured  at  the  Brightside  Weir. 

Rainfall  at  the  City  of  Pleasant on  gaging  station  was  14.63 
inches  for  the  year.     This  was  71.2  percent  of  normal  and  74.2 
percent  more  than  the  previous  year. 

STORAGE; 

Calaveras  storage  on  July  1,  1959  was  20,265  million  gallons 
(gage  120'-5")  or  64.2  percent  of  its  capacity.    Storage  dropped 
to  16,390  million  gallons  (gage  109'-4  3/4")  on  January  8,  I960, 
the  low  storage  for  the  fiscal  year.    Withdrawal  for  consumption 
was  stopped  on  the  13  of  January,  I960  and  resumed  on  IVay  12,  I960, 
continuing  then  for  the  remainder  of  the  fiscal  year.     The  sea- 
sonal rains  raised  the  reservoir  water  level  to  a  gage  height 
of  124 '-4"  on  May  5,  I960,  or  21,745  million  gallons  and  remained 
there  until  lyfey  14,  I960.    By  July  1,  I960,  the  reservoir  water 
level  was  at  gage  height  119' -5  3/4"  with  19,920  million  gallons 
stored.    This  was  63.1  percent  of  its  capacity  and  345  million 
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gallons  less  than  at  the  "beginning  of  the  fiscal  year.  There 
were  164  million  gallons  released  to  the  creek  averaging  0.4 
million  gallons  per  day. 

Crystal  Springs  storage  at  the  beginning  of  the  year  was 
15,235  million  gallons  (gage  104,-9in)  which  was  drawn  down 
to  12,783  million  gallons  (gage  97'-8i()  on  September  18,  1959 
the  low  storage  of  the  year.     It  was  filled  to  18,647  million 
gallons  (gage  113!-4#")  on  April    3,  I960.     On  July  1,  I960  there 
were  17? 587  million  gallons  (gage  110' -10")  of  water  in  storage 
which  was  92*5  percent  of  its  capacity  without  flashboards  and 
2,352  million  gallons  more  than  at  the  "beginning  of  the  year. 

San  Andreas  storage  on  July  1,  1959  was  4,250  million  gallons 
(gage  72'-ll-g-M  )  which  was  decreased  to  3,864  million  gallons 
(gage  70'-liJ' )  on  December  18,  1959,  the  low  storage  for  the  year. 
This  was  increased  to  5,814  million  gallons  (gage  83* -7 1")  on 
tfey  25,  I960.    At  the  end  of  the  year  the  reservoir  was  90.6  per- 
cent full,  containing  5,609  million  gallons,  an    increase  of 
1,359  million  gallons  during  the  year. 

Pilarcitos  contained  666  million  gallons  (gage  33 '-4  3/4") 
of  water  at  the  beginning  of  the  year.    Withdrawals  reduced  the 
storage  to  the  year's  low  of  647  million  gallons  (gage  32' -9") 
on  November  29,  1959.     On  July  1,  I960  there  were  919  million 
gallons  (gage  41 ' -4-g-")  in  storage,  which  is  97-8  percent  of 
capacity,  without  flashboards,  and  253  million  gallons  more  than 
at  the  beginning  of  the  fiscal  year. 

Lake  Merced  water  has  not  been  withdrawn  for  consumption 
since  January  4$  1934  but  it  still  remains  an  emergency  source 
of  water  supply.     On  July  1,  1959  there  were  2,284  million 
gallons  of  water  in  storage  and  on  July  1,  I960  storage  was 
decreased  to  2,061  million  gallons  or  80  percent  of  capacity. 
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TRANSMISSION  LINES , 

The  Calaveras  Pipeline  carried  a  total  of  5? 330.9  million 
gallons,  an  average  of  14.6  million  gallons  per  day,  from  the 
reservoir  to  the  Alameda  Creek  Siphon.    This  draft  occurred  from 
July  1,  1959  to  January  13,  I960  and  from  May  13,  I960  to  July  1, 
I960. 

The  Sunol  Pipeline  delivered  a  total  of  403*1  million  gallons 
of  water  to  the  Sunol  area  from  the  Alameda  Creek  Siphon  during 
the  year,,     Of  this  total  381.0  million  gallons  were  used  for 
irrigation  of  the  Water  Department  lands  and  22.1  million  gallons 
were  used  for  the  Sunol  domestic  supply. 

No  use  was  made  of  the  Pleasant on  Pipeline  other  than  to 
provide  minor  quantities  to  local  consumers  throughout  the  year. 

The  Sunol  Aqueduct  transported  876.2  million  gallons  of 
Sunol  Filter  Gallery  water  to  Niles  Reservoir  during  the  year. 
From  Niles  Reservoir  423.6  million  gallons  were  transported  through 
the  old  36-inch  Alameda  pipeline  to  serve  the  Bunting  Gravel  Pit; 
147.3  million  gallons  for  serving  consumers  in  the  Niles  area, 
including  unaccounted  for  water  and  305  «3  million  gallons  were 
spilled  into  Clark  Ditch.     There  was  a  loss  in  storage  of  33,000 
gallons  in  Niles  Reservoir  during  the  year. 

The  Coast  Range  Tunnel  carried  58,838.9  million  gallons  of 
Hetch  Hetchy  water  to  the  Alameda  Creek  Siphon  (160.8  million 
gallons  per  day  average).    A  total  of  5,330.9  million  gallons  was 
released  from  Calaveras  Reservoir  all  of  which  was  delivered  into 
the  Alameda  Siphon.    Deliveries  therefrom  to  the  Sunol  and  Liver- 
more  areas  total  583.0  million  gallons  and  the  remaining  63,586.8 
million  gallons  (an  average  of  173.7  million  gallons  per  day) 
was  carried  through  the  Irvington  Tunnel. 

Consumers  withdrew  2,063.0  million  gallons  between  Irvington 
Portal  and  the  Irvington  Meters,  where  there  was  registered  a 
total  flow  in  the  three  Bay  Division  pipelines  of  61,523.8  million 
gallons.    Withdrawals  "between  the  Irvington  Meters  and  San  Francisco 
Bay,  and  its  continuation  to  Coyote  River,  amounted  to  974.5 
million  gallons  and  the  remaining  60,549.3  million  gallons  were 
transported  to  the  Peninsula  Division.    Additional  withdrawals  of 
10,673.3  million  gallons  on  the  west  side  of  the  bay  and  west  of 
Coyote  River  left  a  total  of  49,876.0  million  gallons  which  were 
delivered  through  Pulgas  Tunnel  to  Upper  Crystal  Springs  Reservoir. 

The  two  Crystal  Springs  pipelines  carried  an  average  of  98.2 
million  gallons  per  day  from  Lower  Crystal  Springs  Reservoir. 
This  was  distributed  as  follows?    to  Sunset  pipeline  and  thence 
to  Lake  Merced  Pump  Station,  44.4  million  gallons  per  day?  to 
University  Mound  Distribution  System  and  to  consumers  between  there 
and  the  Mi librae  Headquarters,  30.5  million  gallons  per  day  and 
the  remaining  23.3  million  gallons  daily  to  the  distribution 
systems  of  the  several  Peninsula  communities  as  far  south  as 
San  Carlos. 
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San  Andreas  pipeline  No.  2  carried  an  average  of  23*3 
million  gallons  daily  from  the  reservoir  to  the  Sunset  and 
College  Hill  Distribution  systems  and  to  consumers  along  the 
pipeline . 

The  Baden— Merced  pipeline  carried  an  average  of  6,2  million 
gallons  per  day,  a  total  of  2 , 254.7  million  gallons  from  the 
San  Andreas  44-inch  pipeline  to  the  Merced-Manor  district.  The 
San  Andreas  44-inch  pipeline  drew  2,677.0  million  gallons  from 
San  Andreas  Reservoir.    The  difference  of  422*3  million  gallons 
was  used  by  consumers  along  the  pipeline. 

The  Crystal  Springs  Aqueduct  was  in  operation  during  the 
entire  year,  except  from  October  3  to  December  1,  1959?  carrying 
a  total  of  11,482.3  million  gallons  of  water  from  the  Crystal 
Springs  Pumps  to  San  Andreas  Reservoir* 

The  Pilarcitos  Aqueduct  to  San  Andreas  Reservoir  was  in  ser- 
vice 9  weeks  during  the  year  and  carried  an  average  of  0,8 
million  gallons  per  day  to  San  Andreas  Reservoir, 

PUMP  STATIONS; 

The  Irvington  Pumps  were  not  operated  during  the  fiscal  year 
1959-60, 

One  or  more  of  the  Crystal  Springs -San  Andreas  pumps  operated 
the  entire  year,  except  from  October  3  to  December  1,  1959.  A 
total  of  11,482,3  million  gallons  was  pumped  to  San  Andreas  Res- 
ervoir, making  a  daily  average  of  31c4  million  gallons „  Crystal 
Springs  booster  pumps  were  not  operated  during  the  year, 

Baden  and  Alemany  pumps  were  not  operated  during  the  1959-60 
fiscal  year.    The  motors  were  kept  dry  and  turned  over  every 
month  and  the  stations  were  maintained  in  a  condition  of  readiness, 

Pleasant on  Pumps  have  not  been  operated  for  export  of  water 
since  April  30,  1949 »     Wells  01,  06,  09  and  012  were  operated 
intermittently  throughout  the  year  to  supply  domestic  needs  of 
local  consumers  and  six  other  wells  were  operated  by  agricultural 
lessees  for  irrigation  .'on  land  leased  from  the  City, 

There  was  an  estimated  20.0  million  gallons  of  water  pumped 
from  Alameda  Creek  at  the  Sunol  Headquarters  and  209*2  million 
gallons  drawn  from  the  Pleasant on  Well  Field  for  Irrigation  use 
by  Lessees  on  Water  Department  lands  at  those  locations  in  1959-60. 

San  Francisco  wells  at  Black  Avenue  and  Santa  Rita  Road, 
north  of  Pleasantonf  Alameda  County,  pumped  208,4  million  gallons 
of  water  for  the  City  of  Pleasant on  during  this  fiscal  year. 

Lake  Merced  Pumps  boosted  an  average  of  44,4  million  gallons 
per  day  from  the  Sunset  Pipeline  pumping  33.5  million  gallons 
average  daily  to  Sunset  Reservoir  and  10.9  million  gallons 
average  per  day  to  Sutro  Reservoir. 
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MINTMANCB  AND  OPERATION 2 


There  were  twenty  one  leaks  developed  in  the  Department's 
pipelines  in  the  Alameda  Division  during  this  fiscal  year.  Nine 
of  them  were  in  the  Bay  Division  60-inch  Pipeline  No.  1;  one 
leak  in  each  of  three  transmission  lines?     Bay  Division  66-inch 
(No.  2),  Sunol  Aqueduct  and  the  Pleasanton  30-inch  pipeline. 
There  were  three  leaks  in  each  of  the  following  pipelines?  the 
Sunol  Chlorine  supply  line j  Sunol  12-inch  supply  line  and  the 
Niles-Irvington  44-inch  pipeline. 

For  the  fourth  consecutive  year  no  leaks  have  occurred  in  the 
Bay  Division  Pipelines  No.l,  2,  and  3  in  the  Peninsula  Division. 
This  demonstrates  the  value  of  the  programs  of  lining  the  older 
pipes  with  cement  mortar  and  providing  cathodic  protection 
against  electrolytic  action. 

There  were  twelve  leaks  repaired  in  the  Peninsula  Division 
as  follows  1 

The  section  of  the  83-year  old  Alameda  36-inch  pipeline  be- 
tween the  Burlingame  Valve  Lot  and  Belmont  developed  three  leaks 
in  Pacific  Boulevard,  San  Mateo.     It  was  necessary  to  shut  the 
pipeline  down  to  repair  one  of  the  leaks.    The  southern  end  of 
the  pipeline  was  provided  with  water  by  feeding  back  from 
San  Carlos  during  the  time  of  the  shutdown. 

It  was  necessary  to  shut  down  Crystal  Spring  Pipeline  No.  1 
to  repair  two  of  the  three  leaks  occurring  in  this  line  during 
the  year.     One  of  these  was  caused  by  construction  work  in  the 
Crocker  Industrial  Park,  where  a  bulldozer  ruptured  the  pipe  in 
two  places. 

No  leaks  developed  in  Crystal  Springs  No.  2;  San  Andreas' 
No.  1,  Sunset,  San  Andreas  30"  and  60"  cross-connection,  Pilarcitos 
nor  Baden-Merced  pipelines. 

The  four  leaks  in  San  Andreas  Pipeline  No.  2  were  caused  by 
electrolysis  action. 

There  was  one  leak  in  the  Stone  Dam  Aqueduct  at  Tunnel  No.  1 
and  one  in  the  Crystal  Springs  54-inch  pump  discharge  line. 

Plow  recorders  were  installed  at  Brightside  Weir  and  Niles 
Reservoir  spillway,    A  valve  bypass  with  meter  was  constructed 
on  the  Alameda  36"'  pipeline  and  valves  in  the  pipes  at  the 
Irvington  Pump  Station  were  overhauled.    These  improvements  should 
provide  more  accurate  records  of  the  quantities  of  water  released 
to  the  Alameda  County  Water  District  for  replenishing  the  Niles 
Cone  and  of  the  water  collected  in  the  Sunol  Filter  Galleries. 
The  Galleries  were  repaired  and  quantities  of  gravel  removed 
from  them. 
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Cross  connections  were  installed  on  all  services  along  Bay 
Division  Pipelines  Nos.  1  and  2  in  Alameda  County.     Other  main- 
tenance jobs  done  include  sluicing  the  gravel  from  the  Upper 
Alameda  Diversion  Dam,  repairing  and  remodeling  the  Pleasanton 
Well  Field  pumps,  construction  shelters  over  motorized  valves, 
and  a  new  boat  shelter  constructed  at  Newark  Slough. 

During  the  shutdown  of  Bay  Division  Pipeline  No.  1  for 
cement  mortar  lining,  the  adjoining  sections  of  the  pipe  and 
their  appurtenances  were  inspected  and  repaired  insofar  as  poss- 
ible and  new  blowoffs  were  installed  at  various  locations  to 
facilitate  draining  the  pipeline  in  the  future. 

Concrete  boxes  were  constructed  around  manholes,  air  valves 
and  blowoffs  on  the  Sunol  36-inch  pipeline  and  were  lowered  and 
cast  iron  frames  installed  where  needed  on  the  Bay  Division 
Pipeline  No.  1  in  the  Peninsula  Division. 

An  inspection  was  made  of  the  Crystal  Springs  44-inch  pipe 
from  the  f orebay  to  the  pump  house .     It  was  found  to  be  in  very 
good  condition  for  its  age,  however  there  were  a  great  many 
tubercles  on  the  walls  of  the  pipe.     The  No.  1  valve  is  quite 
badly  worn  and  should  be  repaired  when  this  section  is  again 
shut  down.    An  18-inch  manhole  was  installed  to  provide  access 
to  this  section  of  the  pipeline. 

The  last  Belmont  County  VJater  District  service  on  the  old 
Alameda  36-inch  pipeline  was  removed.     They  now  take  all  of  their 
water  from  the  Bay  Division  Pipelines  Nos.  1  and  2. 

San  Andreas  Pipeline  No.  1  and  the  Millbrae  Taylor  Field 
service  are  supplied  water  through  San  Andreas  outlet  No.  3.  The 
No.  1  f orebay  at  the  reservoir  has  been  shut  off  and  leakage  into 
the  tunnel  reduced  to  about  one  half  million  gallons  per  day. 

A  check  dam  was  built  across  the  creek  entering  Upper  Crystal 

Springs  Reservoir  near  the  Pulgas  Outfall  Canal.  Considerable 

silt  is  carried  by  this  creek  and  the  check  dam  creates  a  settling 
pond  for  its  removal. 

Davis  Tunnel  was  inspected  during  the  year  and  it  was  found 
to  be  in  very  good  condition. 

All  Venturi  meters  were  cleaned  and  checked,  the  clocks  were 
removed,  cleaned  and  oiled.  This  is  a  maintenance  program  insti- 
tuted this  year. 

A  count  was  made  for  the  first  time,  of  all  valves  in  the 
Suburban  Divisions.    There  were  found  to  be  5*369  valves  in 
service  in  that  area  and  are  tabulated  in  the  Appendix. 

The  road  to  Pilarcitos  was  somewhat  improved  by  widening 
and  eliminating  some  of  the  sharp  turns. 
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Various  buildings  in  the  peninsula  Division  were  painted. 


The  normal  maintenance  work  of  grading  roads,  weed  erad- 
ication, trimming  of  trees,  fire  guarding  and  minor  repairs  v/as 
carried  out  during  the  year. 

During  the  shutdown  of  Crystal  Springs  to  San  Andreas  Pumps, 
due  to  repair  and  rebuilding  of  the  canal,  the  badly  worn  impeller 
in  the  yf3  pump  was  replaced  increasing  the  discharge  from  13  to 
21  million  gallons  per  day  with  a  noticeable  saving  in  power. 
The  number  4  pump  v/as  in  good  condition. 

San  Andreas  Reservoir  No.  3  outlet  pipe  v/as  drained  from  the 
forebay  through  the  tunnel.     On  inspection  a  considerable  amount 
of  growth  was  noted.    The  pipe  v/as  cleaned  by  hand  and  flushed 
out . 
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W,  A  HE  RIGHTS 


In  accordance  with  the  1916  and  subsequent  Alameda  County 
Water  District  agreements,  the  Department  released  water  for  re- 
plenishment of  the  underground  supply  of  the  Mies  Cone  and  the 
total  release  during  the  year  v/as  694.7  million  gallons. 

The  quantities  of  water  due  the  District  and  the  quantities 
released  by  the  Water  Department  to  the  District  for  replenishing 
the  underground  waters  for  each  of  the  past  five  years  are  as 
follows i 


Year  Due  the  District  R?2eJLs e(j-  to  jistriot 

1955-  56  222,850,000  Gallons  989*290,000  Gallons 

1956-  57  403,850,000      "  1,538,450,000  » 

1957-  58                          —  410,150,000  " 

1958-  59  284,585,000      (l  1,069,080,000  " 

1959-  60  239.766, ,000      "  694,682,000  » 

1,151,  051,. 000  Gallons  4,701,652,000  Gallons 

On  April  5  and  6,  I960,  The  State  Water  Rights  Board,  State 
of  California,  held  a  hearing  on  San  Francisco's  application 
(No.  18,475)  for  a  permit  to  appropriate  the  unappropriated  water 
from  San  Antonio  Creek,  a  tributary  of  Alameda  Creek,  in  Alameda 
County.     Most  normal  flows  have  been  appropriated  by  San  Francisco 
and  this  permit  would  give    San  Francisco  the  right  to  the  flood 
waters.    No  decision  had  been  reached  on  this  application  by  the 
Board  at  the  end  of  this  fiscal  year. 


The  Department  continues  to  bill  at  regular  rates  the  cus- 
tomers who  previously  were  supplied  water  under  the  old  reduced 
rate  and  free  water  contracts.     This  billing  is  in  accordance  with 
the  City  Attorney's  opinion  of  July  1,  1952.     Out  of  the  fourteen 
accounts,  to  which  this  ruling  applied,  five  have  been  adjudicated 
and  they  are  paying  regular  rates  for  the  water  used*    The  remain- 
ing nine  are  not  settled.     In  dispute  are  the  following  amounts s 
the  customers  have  filed  for  refunds  of  &336 , 509 .39  which  they 
have  paid  but  claim  is  in  excess  of  the  amount  due  us|  $78,829*41 
which  has  been  billed,  but  not  paid,  for  the  period  since  July  1, 
1952  and  $92,909.38  which  has  been  billed, but  not  paid, for  the 
two-year  period  prior  to  July  1,  1952. 

The  Sheriff  of  Alameda  County  continued  to  use  the  U.  S.  Navy's 
Camp  Shoemaker  as  Santa  Rita  Rehabilitation  Center  during  the 
fiscal  year.    Water  supplied  to  this  institution,  as  well  as  to 
the  former  Naval  Housing  Project,  Komandorski  Village  and  the  Parks 
Air  Force  Base,  was  taken  from  the  4.105  acre  tract  within  the 
Pleasanton  Water  District.     Camp  Parks  daily  withdrawal  of  ground 
waters  varied  from  a  high  of  2.5  million  gallons  to  a  low  of  1.0 
million  gallons  on  days  when  they  pumped.    The  pumps  operated  for 
the  first  ten  days  of  July  1959s  during  the  balance  of  the  year 
pumping  was  on  a  five  day  per  week  basis. 
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The  high  water  table  for  this  year  in  the  Pleasanton  Well 
Field,  as  measured  in  Well  No.  W103X,  was  86.2  occurring  in 
March,  i960.     Due  to  the  low  rainfall,  this  water  level  is  11.2 
feet  lower  than  the  high  water  level  of  last  year  as  measured 
by  this  well. 

The  Water  Department  again  reimbursed  the  Pleasanton  Township 
County  VJater  District  for  electric  power  charges  for  pumping 
"Community  Wells"  and  paid  power  bills  rendered  to  land  owners, 
except  as  otherwise  provided  in  the  agreement. 

The  City  of  Pleasanton  continued,  throughout  the  year,  to 
obtain  water  from  the  two  Department  wells,  located  at  Black 
Avenue  and  Santa  Rita  Road  and  San  Francisco  paid  all  resulting 
electric  power  bills.    When  the  water  table  was  above  elevation 
328,  which  was  from  February  10,  i960  to  February  26,  i960,  the 
Department  billed  Pleasanton  for  water  delivered.  Pleasanton 
was  also  billed  for  all  water  used  in  excess  of  600,000  gallons 
per  day  when  the  water  table  was  below  elevation  328. 

During  this  fiscal  year  the  lessees  on  Department  lands 
bordering  Laguna  and  Alameda  Creeks  used,  for  irrigation,  about 
20  million  gallons  of  water  from  these  creeks. 

The  tenants  on  the  City's  Well  Field  property  near  Pleasanton 
pumped  about  209  million  gallons  of  water  from  City  owned  wells, 
for  irrigation  of  this  leased  property,  during  the  fiscal  year. 

In  the  City  of  San  Francisco  the  City  Recreation  and  Park 
Department  pumped  166.2  million  gallons  of  water  from  Lake  Merced 
and  from  its  underground  source  for  their  own  use.     At  Golden 
Gate  Park  this  same  Department  withdrew  from  ground  sources  about 
302.7  million  gallons  of  water. 
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WATER  QUALITY  AND  TREATMENT 


GENERAL: 


Normal  water  treatment  practices  and  proper  precautions  for 
safeguarding  the  San  Francisco  water  supply  were  in  force  through- 
out the  year.     Disinfection  of  all  supplies  was  continuous  and 
water  served  to  customers  complied  with  the  bacteriological 
standards  established  by  the  U.  S.  Public  Health  Service  for  drink- 
ing water  purity. 

In  general,  the  water  is  free  of  tastes  and  odors  other  than 
that  due  to  the  chlorine  residual  maintained  throughout  the 
system  and  the  quality  is  good  for  an  unfiltered  supply  derived 
primarily  from  surface  sources. 


LABORATORY: 


All  analytical  work  in  the  fields  of  biology,  bacteriology 
and  chemistry,  except  the  necessary  field  tests,  was  performed 
in  our  laboratory,  located  at  Millbrae,  which  has  been  certified 
by  the  State  Department  of  Public  Health  as  an  "Approved  Water 
Laboratory  for  Complete  Chemical  and  Complete  Bacteriological 
Analyses . 1 

Following  is  a  tabulation  which  summarizes  the  field  and 
laboratory  tests  made  during  the  year  in  connection  with  water 
treatment,  sanitary  control,  and  special  investigations: 

Bacteriological  Examinations  9>l68 

Microscopical  Examinations  of  Algae  204 

Electrical  Conductivity  Measurements  3,96l 

Turbidity  Measurements  3*484 

Partial  Chemical  Analyses  1,834 

Routine  Fluoride  Tests  3,390 

Color  Measurements  804 

Dissolved  Oxygen  Tests  573 

Analyses  to  Determine  Origin  of  Leaks  477 

Complaint  Investigations  96 

Chlorine  Residual  Tests  3,000 

Miscellaneous  Field  Tests  2,300 
Miscellaneous  Laboratory  Tests  not 

otherv/ise  included  740 

Complete  Mineral  Analyses  12 

Irrigation  Water  Analyses  4 

Due  to  the  number  of  tests  required  in  making  an  analysis 
the  execution  of  the  above  examinations  actually  required  the 
performance  of  19,167  chemical,  14,402  bacteriological,  204 
biological  and  9,745  physical  tests,  totaling  43,518  individual 
tests . 
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CHLORINATION; 


Disinfection  of  all  supplies  was  continuous  throughout 
the  year,  with  no  water  being  exposed  to  contamination  between 
the  time  of  last  chlorination  and  the  consumer's  service.  Seven 
of  the  thirteen  chlorination  stations  operated  continuously.  The 
Calaveras,  San  Andreas  No.  lj  San  Andreas  No.  2;  San  Andreas  No. 3 » 
College  Hill  and  Merced  Manor  stations  operated  for  8.0;  0.7 I 
0.9 j  11.1;  10.2  and  1.8  months  respectively.    Four  hypochlorin- 
ation  units  of  low  capacity  were  also  in  service  at  least  a  part 
of  the  year.    The  unit  at  Potrero  Heights  was  in  continuous  service 
and  that  at  the  Pleasant on  Well  field  ran  continuously  for  205 
months  and  intermittently  the  rest  of  the  year. 

A  total  of  1 s 43 6 ,131  pounds  of  chlorine  was  used  during  the 
year,  an  8.2$  decrease  as  compared  v/ith  last  year's  usage.  Fifty- 
two  and  four  tenths  percent  of  the  total  was  used  at  the  Tesla 
Station,  6.2$  in  the  Alameda  Division,  38.0$  in  the  Peninsula 
Division  and  3.4$  in  the  City  Distribution  Division.  Chlorine 
dosages  averaged  13.0  pounds  per  million  gallons  at  the  Tesla 
Station,  15.4  pounds  per  million  gallons  at  the  Calaveras  Station, 
8.54  pounds  per  million  gallons  at  the  Sunol  Station,  11.7  pounds 
per  million  gallons  at  the  Crystal  Springs  station  and  11.4 
pounds  per  million  gallons  at  the  San  Andreas  Stations. 

FLUORIDATIONS 

Fluoridation  of  practically  all  water  supplied  from  the 
Peninsula  reservoirs  was  continuous  throughout  the  year  except 
for  minor  shutdowns  for  maintenance,  repair  and  adjustment* 

Adequate  safety  features  are  provided  and  there  was  no  over- 
dosage of  fluoride  in  any  of  the  water  served  to  consumers  during 
the  year. 

During  the  past  fiscal  year,  a  total  of  533 ? 952  pounds  of 
sodium  silicofluoride  was  used  to  treat  47s224  million  gallons 
of  water.    The  average  dosage  of  11.3  pounds  per  million  gallons 
is  equal  to  0.82  parts  per  million  of  available  fluoride.  This 
amount,  added  to  the  0.05  ppm  of  the  natural  fluoride  content 
of  the  water  gave  an  average  total  fluoride  concentration  in 
the  water  served  to  consumers  ox  0.87  parts  per  million. 

CORROSION  CONTROL; 

A  total  of  2,381,289  pounds  of  lime  was  used  at  the  Rock 
River  plant  in  treating  58,197.7  million  gallons  of  water,  giving 
a  dosage  of  40.9  pounds  per  million  gallons.    The  total  lime 
used  is  an  increase  of  57.9$  over  the  previous  year's  use. 
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ALGAE  CONTROL: 


A  total  of  52,950  pounds  of  copper  sulfate  was  required 
during  the  year  for  the  control  of  algae  in  our  local  storage 
and  impounding  reservoirs.     This  is  2.42  times  the  quantity  used 
last  year  and  71.7$  of  the  past  ten  years'  average.     It  was  nec- 
essary to  treat  both  Calaveras  and  Stone  Dam  Reservoirs  twice  and 
Pilarcitos  and  San  Andreas  once  during  the  year.     Crystal  Springs 
Reservoirs  required  no  treatment. 

COAGULATION: 

A  total  of  385,520  pounds  (35,047  gallons)  of  liquid  alum 
was  used  as  needed  during  the  rainy  season  to  reduce  the  turbidity 
of  the  water  entering  Lower  Crystal  Springs  lake  from  San  Andreas 
Creek.    This  is  67$  more  than  used  last  year. 

WATER  QUALITY: 

The  dissolved  chemical  content  of  the  water  served  to  consum- 
ers from  the  various  sources  of  supply  showed  a  marked  decrease 
when  compared  with  the  water  served  last  year.     This  change  in 
hardness  of  the  water  served  is  due  primarily  to  differences  in 
proportion  of  water  entering  from  Calaveras  and  Hetch  Hetchy  and 
not  from  any  changes  in  the  chemical  content  of  these  sources. 

From  January  13  to  May  11  the  Bay  Division  Pipelines  carried 
Hetch  Hetchy  water  only,  the  balance  of  the  year  they  carried  a 
mixture  of  Hetch  Hetchy  and  Calaveras  water. 

Automatic  chlorination  equipment  was  installed  at  Sunset- 
South  Basin  and  University  Mound-South  Basin.     These  units  operate 
on  electrical  impulses  transmitted  from  Sparling  flow  meters  in 
the  reservoir  outlet  mains  and  maintain  a  constant  chlorine  dosage 
regardless  of  rate  of  flow. 

CROSS-CONNECTIONS: 

There  are  some  175  services  to  consumers  who  have  cross- 
connections  with  other  sources  of  supply  on  their  premises  and 
279  services  to  fire  and  water  service  hydrants  on  the  waterfront. 
To  prevent  backflow,  which  could  contaminate  the  City's  water 
supply,  each  of  these  454  services  has    double  check  valve  assem- 
blies installed  in  them.     The  558  waterfront  check  valves  were 
inspected  during  the  year  and  there  were  41  found  to  be  defective 
which  were  replaced  or  repaired. 

TABLES  AND  CHARTS: 

The  following  tables  and  charts  are  self-explanatory. 
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OPERATION  OF  CHLORINATION  STATIONS 
1959-1960 


Location 

Total 
Operating 
Time 
(months) 

Chlorine  Used  (lbs.) 

Division 

Station 

Station 
Total 

1  Division 
Total 

Coast  Range 
1  H.H.W.S. 

Tesla 

12.0 

752,456 

752,456  1 

Alameda 

Calaveras 

r  icaocUlbUH    WCii.  iUclU 

Sunol  Aqueduct 

8.0 
12.0 
12.0 

82,081 

66 

7,246 

89,595 

Peninsula 

Crystal  Springs  #1 
Crystal  Springs  #2 
San  Andreas  #1 
San  Andreas  #2 
San  Andreas  #5 

214,778 
205,980 

765 
18,806 
107, 160 

545,489 

City 

Distribution 

University  Mound 

Line  //I 

Line  #2 
College  Hill 
Lombard 

Potrero  Heights 
Merced  Manor 

5,686 
55,512 
9,474 
1,584 
154 
585 

48,795 

Total  1,436,131 
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1959-1960 
OPERATION  OF  FLUORIDATION  STATIONS 


TAT ION 

Day  b 

Months 

Fluoride 

Flow 

Fluoride  Added 

Total  Fluoride 

off 

Operated 

Used 

{ IDS . ) 

(m.g. ) 

Na2Sig 
Lbs ./m.g. 

F 
ppm 

F  ppm 

|7s.  #1; 

12.0 

TOO  771 

i A  777  ^ 

10.9 

0.80 

n  Ac; 
u .  op 

Ls.  #2 

17 

12.0 

208,069 

17,647.2 

11.8 

0.87 

0.92 

La.  m 

-  12 

12.0 

30,758 

2,667.2 

11.5 

0.84 

0.89 

La.  f!-2 

20 

12.0 

95, 35^ 

8,532.3 

11.2 

0.82 

0.87 

Total 

533,952 

47,22^.3 

11.3 

0, 82 

0.87 

•Number  of  days  machine  shut  down  for  mechanical  and  electrical  repairs 
and  adjustments,  power  interruptions,  etc. 


OPERATION  OF  LIME  TREATMENT  STATION 


1TATI0N 

• 

Months 
Operated 

Lime 

Used  (lbs.) 

Flow  . 
(m.g. ) 

Lime  Added 

Lbs., /m.g.  ppm 

lock  River  (H.H.W.S. ) 

12.0 

2,381,289 

58,197.7 

40.9  4.91 

OPERATION  OF  ALUM  TREATMENT  STATION 


1TATI0N 

'   '■■  1-   .     1  — 

Alun 

t  Used 

Remarks 

Gallons 

Lbs.  (Dry) 

lan  Andreas  Creek 

35,047  • 

188,210 

Operated  intermittently  as 
needed  during  the  months,  of 
September,  January,  February 
and  March 
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1959-1960 
COPPER  SULFATE 
"CUSO4" 


RESERVOIR 

DATE 

AMOUNT 
C11SO4  ( lbs . ) 

STORAGE 
*(m.g. ) 

REASON  FOR  TREATMENT 

Calaveras 

7/21/59 

21,950 

19,551 

Mougeotia 

II          M  U 

LO/6/59 

21,800 

17,610 

Dynobryon 

Pilarcitos 

L2/1/59 

1,200 

647 

Staurastrum 

San  Andreas 

5/16/60 

7,900 

5,743 

Aphanizomenon  and  Synedra 

Stone  Dam 

LO/20/59 

50 

8 

Mallomonas 

11      11  ti 

6/27/60 

50 

8 

Asterionella 

Total 

52,950 

43.55  Billion  Gallons 

52,950      52, 050x100  m  146$  Increase  from  previous  year. 
•21,900  21,900 

73,895     20,945x100  »  28.5^  below  previous  10  year  average. 

•52,950  73,^95 

20,945 

►  Storage  at  time  of  treatment. 
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WATER  QUALITY 
1959-1960 


CRYSTAL  SPRINGS  LINES 


Hardness 

Max. 

Min. 

24 

A  

Av. 

 ■  

20  (1.75  grains  per  gal.; 

Chloride 

9 

4 

5  ppm 

\lkalinity 

51 

19 

26  ppm 

L  *r 

?H 

7-7 

£  Q 
O.O 

7*1 

conductivity 

nil 
114 

75 

86  Mioromhos 

[UrDldlty 

0 
c 

0 .  p 

1  Ppm 

?emperature 

70° 

49° 

60°P. 

)is solved  Oxygen 

12.5 

7.9 

9*4  ppm  (94$  Saturation) 

bAN  ANDREAS 

T  TKT'PtS 

[ardneBS 

Max. 

50 

Min. 

2o 

> 

Ay . 

42  (2.51  grains  per  gal.) 

'nloride 

10 

8  ppm 

vlkalinity 

20 

25  ppm 

•H 

7.7 

0.9 

7.1 

onductivity 

140 

1 

00 

118  Micromhos 

Tirbidlty 

8 

t 

'  />  it* 

0.5 

1  ppm 

'emperature 

72° 

48° 

59°F, 

Issolved  Oxygen 

11.7 

7.9 

9.7  ppm  (96$  Saturation) 

BAY  CROSSING 

LINES 

ardnesB 

Max. 

24 

Min . 

12 

AV. 

22  ( 1 . 29  grains  per  gal . ) 

nloride 

5 

1 

2  ppm 

lkalinity 

30 

10 

17  ppm 

H 

9.3 

6.7 

8.5 

onduc tivltv 

86 

42 

urbidlty 

6 

0.5 

1  ppm 

emperature 

60* 

45° 

56°F. 

Issolved  Oxygen 

12.9 

8.2 

10.2  ppm  (97$  Saturation) 

I 
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MONTHLY  SUMMARIES  OP  BACTERIOLOGICAL  ANALYSES 
SAMPLES  COLLECTED  FROM  THE  SAN  FRANCISCO  DISTRIBUTION  SYSTEM 
IN  ACCORDANCE  WITH  CERTIFICATION  REQUIREMENTS 

I959-I960 


Month 

Coliform  Tests 

Samples  Positive 
(5  or  more  tubes) 

Tubes  Positive 
(lO. ml.  portions) 



No .  of 
Samples 

Number 
Positive 

Per  cent 
positive 

Number  of 
Tubes 

Tabes 
Positive 

Per  cent 
Positive 



1959 

441 

9 

2.0 

2205 

57 

2.6 

gU8t 

435 

0.7 

2175 

24 

1.1 

pternber 

400 

5 

1.2 

2000 

4o 

2.0 

'tober 

452 

4 

0.9 

2160 

28 

1.3 

•vember 

421 

11 

2.6 

2105 

68 

3.2 

'■c  ember 

4?2 

2 

0.5 

2160 

14 

0.6 

I960 

.nuary 

594 

1 

0.2 

1970 

7 

0.4 

'•bruary 

420 

6 

1.4 

2100 

32 

1.'5 

-rch 

428 

0.7 

2140 

19 

0.9 

372 

1 

0.5 

i860 

17 

0.9 

H 

404 

7 

1.7 

2020 

48 

2.4 

'ne 

409 

10 

1 

2.5 

2045 

66 

5.2 

27 


or 


BACTERIOLOGICAL  ANALYSES 
ANNUAL  SUMMARY  OF  RESULTS 
RAW  WATERS  -  SuURCES  AND  RESERVOIRS* 
I959-I96O 


rigin  of  Sample 


^gar  Count 


Goliform  Group 
10  ml  Portions 


i 

i 

Min, 

Median 

No. 

No. 

Pos, 

No, 

No. 

Pos. 

Exam » 

Pos, 

Ir. 

Pos, 

Yr. 

1 

y  300 

>  300 

260 

208 

80.0 

52 

44 

84.6 

1 

5 

1 

245 

10 

4.1 

49 

1 

2.0 

1 

>  300 

16 

345 

149 

43.2 

69 

30 

43.5 

1 

>300 

10 

255 

212 

83.1 

51 

44 

86,3 

1 

>  300 

2 

260 

64 

24.6 

52 
>*• 

11 

21.2 

1 

>300 

1 

255 

35 

13.7 

51 

5 

9.8 

1 

/  300 

50 

260 

195 

75.0 

52 

41 

78.8 

1 

S  300 

15 

520 

305 

58.6 

104 

62 

59.6 

1 

/300 

10 

520 

299 

57.5 

104 

84 

SO. 8 

1 

191 

3 

260 

123 

47.3 

52 

24 

46.2 

1 

300 

70 

260 

240 

92.3 

52 

49 

*T  7 

94.2 

1 

150 

1 

525 

178 

33.9 

35 

33.3 

1 

\  300 

1 

525 

303 

57.7 

105 

62 

59.0 

1 

50 

1 

525 

16 

3.0 

105 

3 

2.8 

1 

/300 

3 

405 

43 

11.8 

81 

10 

12.3 

1 

>300 

1 

525 

0 

0 

105 

0 

0 

1 

10 

1 

525 

22 

4.2 

105 

3 

2.8 

M.P.N. 

Min. 

Max. 

Med. 

1 

>300 

7 

4.5 

v920 

no 

26 

16 

61.5 

1 

>300 

200 

33 

>700 

130 

27 

27 

100 

12 

>300 

>300 

11 

v>700 

49 

35 

35 

100 

250 

>300 

>300 

130 

>2400 

350 

15 

15 

100 

1 

>300 

>300 

49 

>2400 

920 

33 

33 

100 

200 

>300 

>300 

130 

>2400 

240 

6 

6 

100 

Samples 


fcasin  Reservoir 
•la  Mortals 
Javeras  Reservoir 
lol  Filters 
santon  well  Field 
santon  Town  Well 
r  C.j,  Reservoir 
ir  C.J,  Reservoir 
^ndreas  Reservoir 
rcitos  Reservoir 
©  Dam  Reservoir 
,rd  ueservoir 
Md.  Res.  rtl 
Md.  Res.  i/2 
ege  Hill  Res. 
et  Reservoir 
icisco  iieservoir 


Honda  Res,** 
Merced  N. 
Merced  S.*** 
ma  Creek 
leda  Creek 
iintonio  Creek 


*  Includes  all  distribution  reservoirs  with  chlorination  facilities  operating 
at  the  outlet, 
**  Standby  purpose  only, 
***  hmorgency  standby  source. 

I'.N.    Most,  probable  number  j-er  100  udlilliter. 
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Treated  v  atsra 


1959-X960 


Agar  Count 

Colii'ona  oroup 

»io  * 

pur  si 

I.. 

10  sal.  Fortian? 

riTllX  J  1  ^  i"\ 

ivO  . 

uo  • 

$Q  * 

% 

L  

Max* 

K   1                t    f  , 

Pes* 

* 

r  0  s  * 

J*  4  « 

1  ;'1I1U:      A  111* 

1 

200 

1 

 jrrsr- 

260 

1 

0.4 

52 

0 

b  "  1 

ll        KVi.il  i  1  t*,t)i  1  1  life 

1 

1 

lv>0 

1 

0*6 

36 

0 

0 

1 

1 

260 

0 

0 

0 

0 

PI/  S  ,  .  ./  Li  \rt     f  IJVflj      .  ■i'fcjy      5  v  if* 

/■300 

thitJ  y« 

k.Pt)l    '[nWll     itlMMl  V 

i 

1 

2 

0*4 

f) 

1  v          ^iiliii*   L.»i  itfi   «  1 

1 

100 

1 

445 

1 

0.2 

u7 

0 

ll  \i'    kl  f*tf  j  #1  "-4  1  f  i  •*     1  .  *1  Mi  * 

•t 

1 

2>0 

1 

520 

0,6 

XVH 

0 

V 

1 V     t     \  \  i  *'  <■!  *  1  1  r'"      1     1  1  1  *i 
J      V*  .4  <s  *^  ■*>  -•-  »  ■  /             JL  A            ff  ^ 

1 

100 

1 

260 

0 

0 

G 

0 

w 

/     '  J  k          -.-  -i 

1 

/300 

1 

24^ 

1 

0.4 

AO 

0 

■  v  jl  ■  ,  j  wv  a    v  v>^  i         x   t  *yj  WW 

1 

loO 

1 

260 

0 

0 

A 

V 

w 

4 Tfi            i'lna  LAna 

1 

1 

61  > 

3 

0.5 

0 

■  nft^M i  i,  i_    i  »i  i A i%       i  >* »  i      n  \X* 

1 

/3ou 

1 

§20 

$•0 

"i  01, 

J  .0 

Li  r r^i>iciii'jG  Mr  .or'L 

1 

8 

1 

525 

2.3 

X"»/  y 

3 

X 

V.  7 

X 

2 

1 

1570 

2a 

1.7 

/. 
*♦ 

1 

180 

1 

li>?0 

15 

1.0 

<c 

1 

100 

1 

X^o> 

33 

X  «  O 

1 

/300 

1 

26 

JL  •  7 

J 

n  <i 

1 

xt> 

1 

13 

2,9 

kO 

Oy 

7 

128 

1 

«c  •  «L 

1 

200 

1 

18 

3.4 

10*1 

%  Pi 

liviirui.'ty  I'iOuiiu  Uut»l«L  ,»vl 

1 

1 

1 

IC  '1  IT 

1 

0.2 

0 

1 

200 

1 

>25 

> 

0.9 

105 

1 

0  O 

MLvoralt./  liouiui  wyattim 

± 

*> 
2 

1 

if  A' 

0 

0 

0 

0 

ifivti  rui     i;umid  iJyi»t»&ta  „  *i 

1 

1 

6 

i*i 

A.vy^ 

i 

4* 

f)  CI 

l|ivfc'rwity  Mound  ^ystv-m  /;3 

1 

5 

1 

10.7 

lo  > 

0 

7 

rt.<5 

Ilivoi'-iLy  iiouiid  w^ut>Jiii  ^4 

'1 

X 

4 

1 

i?2p 

0 

0 

0 

V 

Hlvwrjlwy  kouiiU  Jyotoai  n1> 

X 

/  300 

1 

>2> 

1 

105 

0 

0 

1 

1 

if 's  £ 

16 

3.4 

x^j> 

J> 

X 

2 

X 

395 

0 

0 

79 
f  f 

0 

0 

nll^ijO  «.i.LL  uutlttti 

1 

1 

4 

&* 

1,0 

1 

1  1 
x««? 

■llic^tj  iiii.j.  ^y^txwa  ^'1 

1 

4 

1 

p2> 

5 

0.9 

105 

1 

•Jf* 

h  q 

■J  »  7 

llX^^.d  i.iil  */yst»<5sa  i/2 

1 
X 

6 

1 
X 

0 

0 

105 

n 

uus'jst  Ouppiy  LiiiO 

1 

>300 

1 

lp/0 

22 

314 

3 

HqUUL    ll"J.fi3.  il'VfkLOl'l 

X 

2 

1 

il 

2.1 

o 
4 

x.y 

1 

lfe 

1 

3 

0  .  B 

X 

')  0 

•J.V 

'1 

i 

2 

1 

0 

0 

i'  1 

o 

1 

20 

i 

>  -5, 

0 

'J 

1 

1  1 
■V 

X 

1 

^-'^ 

i 

0.2 

x1;^ 

['  1 

V* 

rj 

i'-- j»t  lliU.  .;yi»u-.'^fl 

i 

1 

1 

12$ 

0 

0 

: ) 
\J 

■  1 

1 

10 

•1 

1 

7 

1*3 

I ,'  i  "-  i 

X 

J*V 

1 

2 

1 

>2ii 

0 

0 

Xv/> 

A 

lrc*sci  i'.o.iior  itojjc jr*voir 

i. 

11 

«x 

5^5 

3 

0.6 

X">^ 

'1 
X 

u  ♦  V 

tree.)  .'.viicr  jyaLca-» 

I 

1 

5 

0*9 

V/ 

I 

1 

525 

23 

43 

J 

<c*  7 

aauru  itioJL'  t)t»3  . iVat.gygi  ,,1 

"t 

A** 

v  40 

1 

52^ 

11 

2.1 

<"t 
s/ 

l 

<  300 

1 

5™5 

ii 

2.1 

1 
X 

0  •  7 

i 

/  300 

1 

525 

9 

1.7 

*> 

1.9 

pro  ..yoLuii  „X 

X 

1 

525 

0 

0 

10  3 

0 

0 

ft.ro  ^yatua  ;,2 

1 

^  300 

1 

0 

0 

105 

0 

0 

pie  /\v.  .  ao  ,...yui,oa 

1 

>  30a 

1 

9 

1.7 

105 

0 

0 

jukib  i,  .  >>-rvoir 

1 

v.  iLv'..; 

^  300 

1 

67 

12.6 

105 

11 

10.5 

1 

1 

52> 

'i 

.......  . 

0.4 

,»  

105 

.....     nil  1  M  1  ~~ 

0 

... 0  2! 

•it     (.,.  „         /•  'I  t..._.^.....     •)     ...   j  .. 


SAN  FRANCISCO  WATER  DEPARTMENT 
MINERAL  ANALYSES 


V-/-L  £  O  Lf  c  .  J-      uUi  J-  1 1^  O 

n  An drpaa 

Source 

Lines 

Lines 

Date  Sampled 

May  2,  i960 

May  2,  i960 

CHEMICAL  CONSTITUENTS 

mg/1000  mis 

mg/1000  mis 

Cations : 

Calcium  (Ca++) 
Magnesium  (Mg-H-J 
Strontium  (Sr++) 
Sodium  (Na+) 
Potassium  (K+) 
Iron  (Fe+++) 
Aluminum  (A1+++) 
Manganese  (Mn++  or  Mn++++) 
Ammo n 1 urn  (NH4+)  


7.7 

1.6 
O.05 

0.2 

0.00 
<0.01 
none  detected 
0.03 


10 ..  4 

2.9 
0.1 

5-6 
0.4 

0.00 
<0.01 
none  detected 
0,04 


Anions 

Bicarbonate  (HC03")  * 
Carbonate  (C03~~)  * 
Chloride  (Cl~,  including  free 
Sulphate  (S04""~) 
Fluoride  (F  }  ** 
Nitrate  (N03  )___ 
Phosphate  (P04~  ") 
Borate  (BQ2~  ) 


24.4 

0,02 

Cl2)  5-5 

5.-3 
0.9** 

<0.1 
0.01 
none  detected 


56.7 

0.03 

8.2 

7-2 

0 .7** 
<0.1 

0.01 

0.04  (B=0.01) 


Nonionic  Constituents: 
Iron  oxide  (Fe203) 
Aluminum  oxide  (A1203) 
Silica  -  total  (Si02) 
Organic  material,  calculated  *■** 
dissolved  (Q2)  


0.04  (Fe=0.03) 
0.1  (Al=0.06) 

3<4 


9 


9.4  at  14°C 


0.03  (Fe=0.02) 
0.1  (Al=0.06) 

3-7 

8 

10.1  at  14°C 


Derived  Values ; 
Hardness  as  CaC03 
Alkalinity  as  CaC03 
Carbonate  equivalent 


25.7 
20.1 
12.0 


37*4 
30.2 
13.1 


Total  Solids: 

Residue  (103°  -  105°C 
<l30°C 

(calculated*** 
Sulphated  ash,  800°C  ^ found 

;calcula 


ted 


50.1 
49.4 

40.3 
48.5 
49  .9 


67.2 

65-7 
57.4 
69.6 

.70.9 


PHYSICAL  MEASUREMENTS 
Conductivity 
PH 

Turbidity 
Color 


76  micromhos 
7.2 

1  turbidity  unit 
1  color  unit 


106  micromhos 
7-2 

1  turbidity  unit 
1  color  unit 


*Bicarbonate  &  carbonate  are  calculated  from  pH  &  total  alkalinity. 
**Raw  waters  contain  0.05  mg  F~/1000  mis.     After  fluoridation  they 
contain  0.9  mg  F~/l000  mis,  as  the  average  of  values  for  April  and 
May,  i960. 

***The  difference  between  the  residue  at  l30°C  and  the  calculated 
residue  is  used  to  show  approximately  the  amount  of  organic 
material,  30 
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MONTHLY  CHLORINE  USAGE 
IN  WATER  SUPPLY  SYSTEM 

(PAST  FIVE  YEAR  COMPARISON) 


JASOND 

JFMAMJ  JOSOND 

JFMAMJ  JASOND 

JFMAMJ  JASOND 

JFMAMJ  JASOND 

JFMAMJ 

1955 

1956 

1957 

1950 

1959 

I960 
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PENINSULA  RESERVOIRS 
MICROSCOPICAL  ORGANISMS     C.C.  PER  CU.  METER 

to 

9 
8 

7 
6 
8 
4 

3 
2 
1 

0 

1959-1960 

UPPER    CRYSTAL    SPRINGS  RESERVOIR 
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FISCAL  n 
YEAR  L- 


SAN  FRANCISCO  WATER  DEPARTMENT 

WATER  DELIVERED  AT  CONSUMERS  METERS 

BILLION  GALLONS 
20  25  30 


LEGEND 

SUBURBAN 

SAN  FRANCISCO 


SAN  FRANCISCO  WATER  DEPARTMENT 

NUMBER  OF  ACTIVE  CUSTOMER  ACCOUNTS 


10      20      30  40 


50 


AS  OF  JUNE  30 

THOUSAND  CONSUMERS 
60  .    70      80      90  100 


10  120 


130 


150 


LEGEND 

SUBURBAN 

SAN  FRANCISCO 
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WATER  SOLD  IN  SUBURBAN  AREA 

FISCAL  YEAR  1959-19 60_  

"'  CUBI C  '  FEET  CHARGE 

SAN  KAIEO  COUNTY                                TOTAL  FOR  TOTAL  FOR 

~lXiaCI±ALT  UTILITIES   Yi:AR   M.fl.D.  YEAR 

(Jit j  or  Redwood  City                 284,373,500  '5.81  $  472,314.76 

City  of  Burlingame                    176,864,300  3.62  298,281.37 

Town  of  Hillsborough                111,245,400  2.28  189,030.44 

City  of  San  Bruno                      100,096,000  2.05  169,386.44 

Belmont  County  Water  List.        99,235,400  2.03  165,186.67 

City  of  Millbrae                          82,320,400  1.68  143,362.16 

Ravenswood  Water  List.               72,360,700  1.48  119,982.58 

Menlo  Park  Muni.  Water  Dist.     61,803,500  1.26  104,985.15 

North  Coast  County  Water  List .45 , 647,400  0.93  76,160.10 

City  of  Laly  City                        26,249,600  0.54  47,081.16 

Dimond  Public  Utilities  List.  13,864,300  0.28  26,216.20 

Brisbane  County  Water  List.      11,341,600  0.23  22,425.77 

Coastside  County  Water  List.      9,199,600  0.19  17,049,62 

Palomar  Park  Co.  Water  List.      2,144,800  0.04  4,933.16 

Cordilleras  Mutual  Water  Assn.      319,300  0.01  940.15 

Guadalape  Valley  Mun.Impr .List .     141,400  -  732.60 

Airport                                         43,220,800  0.88  79,850.65 

TOTAL  MUNICIPAL  UTILITIES          1,140,428,000  23.31  $1,937,918.9"^ 

 Other  Water  Sold                   1,280,549,900  26.17  _2, 170,359 .04 

TOTAL  SAN  MATEO  COUNTY               2,420,977,900  49. W  $4,108,258.00 

SANTA  CLARA  COUNTY 
MUNICIPAL  UTILITIES 

City  of  Palo  Alto                     213,185,300  4.36  360,327.41 

City  of  Sunnyvale                     114,480,200  2.34  192,089.06 

City  of  Mountain  View                64,787,500  1.32  115,044.60 

MLlpitas  County  Water  List.      59,206,700  1.21  104,587.90 

Purissima  Hills  Co. water  List.  9,367,900  0.19  17,783.48 

Oak  Hill  Mutual  Wtr .Co. (LosAltos )551, 600  0,01  1,525.28 

TOTAL  MUNICIPAL  UTILITIES         "~  461, 579,200  9.43  $  '  791,357."73' 

Moffett  Field                              54,533,300  1.12  86,739.20 

Other  Water  Sold                        10,022,500  .20  24,303.68 

TOTAL  SANTA  CLARA  COUNTY               526,135,000  10.75  $  902,400.61 

ALAMELA  COUNTY 

MUNICIPAL  UTILITIES 

Hayward  Mun.  Water  System      273,964,900  5.60  $  445,312.90 

Alameda  County  Water  List.      56,625,800  1.16  102,775.76 

City  of  Pleasanton   1,581,900  0.05  3,334.43 

TOTAL  MUNICIPAL  UTILITIES             331,972,600  6.79  I  551,423.09 

Other  Water  Sold                       45,524,000  0.89  85,746.55 

TOTAL  ALAMELA  COUNTY                      375,496,600  7.68  $  637,169.64 

TOTAL  WATER  SOLL  SUBURBAN 

~     ~~          IRET         3,322,609,500  67.91  $5,647,828.25 

These  quantities  are  measured  by  the  consumers'  meters  and  at 
least  10$  must  be  added  to  them  in  order  to  determine  the  quantities 
of  water  required  to  be  produced  and  released  for  consumption  in 
each  case.    This  is  true  for  all  quantities  of  water  shown  in  this 
"Listribution  and  Consumption"  section  of  the  Annual  Report. 
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DISTRIBUTION  AND  CONSUMPTION 


GENERAL: 

Within  the  City  of  San  Francisco  the  "water  Department 
distributes  and  delivers  water  to  its  many  cusumers ,  Outside 
of  San  Francisco  consumers  buying  water  from  the  Department  take 
delivery  at  the  transmission  mains,  with  distribution  of  the 
water  beyond  the  point  of  delivery  being  through  the  consumers' 
facilities.    However,  the  Department  distributes  water  in 
Garden  Village  in  the  northern  part  of  San  Mateo  County  and  in 
Sunol,  Alameda  County,  both  being  obligations  of  long  standing. 

RESERVOIRS  AND  TANKS : 

The  west  basin  of  Stanford  Heights  Reservoir  was  drained, 
cleaned,  the  cracks  repaired,  filled  with  mastic  and  painted. 
The  reservoir  was  put  back  into  service  on  February  9,  I960, 
after  being  disinfected. 

On  April  7,  i960  Lombard  Reservoir  was  put  back  into  service 
after  being  cleaned  and  J  is  infected. 

After  considerable  investigation  the  4^-inch  pipe  and  valve 
controlling  the  flow  between  the  north  and  south  bodies  of  water 
at  Lake  Merced  was  located.     The  cross-connection  between  the 
two  bodies  was  clogged  with  debris  and  muck  which  will  be  removed. 

College  Hill  Reservoir  on  April        was  taken  out  of  service 
for  the  purpose  of  cleaning,  reconstructing  the  lining  and 
constructing  a  roof,     The  College  Hill  District  was  supplied  water 
from  the  Sunset  District  by  manual  operation  of  the  connection 
valves . 

Fairview  Tank  and  pump  station  were  abandoned  on  April  25, 
i960  due  to  the  Diamond  Heights  Redevelopment  Project.  Temporary 
mains  were  installed  to  maintain  the  water  supply  to  areas  formerly 
supplied  by  this  pump  and  tank. 

A  meter  was  installed  on  the  outlet  pipe  at  Summit  Reservoir 
to  control  the  chlorination  of  the  water  served  the  consumers  in 
that  District. 

FEEDER  MAINS: 

The  l6-inch  feeder  main  connecting  the  Summit  Reservoir 
service  area  to  the  Forest  Hill  Tanks  was  laid.     This  will  permit 
the  abandonment  of  the  Forest  Hill  Pumps  and  the  old  screen 
house  located  on  Laguna  Honda  Boulevard  near  Clarendon  Avenue. 

Three  feeder  mains  were  cement  mortar  lined  during  the  year. 
The  30-inch  main  from  south  of  Tingley  and  San  Jose  to  Diamond 
and  Wilder,  the  22-inch  main  in  Divisadero  from  the  north  line  of 
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Fulton  to  the  north  line  of  Geary  and  the  l6-inch  main  from 
Harold  and  Bruce  to  Flood  and  Circular.     The  latter  pipeline 
from  Circular  and  Flood  to  Diamond  and  Chenery  was  placed  out 
of  service  pending  freeway  construction  work  in  the  area;  to 
make  this  possible  two  connections  were  made  off  the  36-inch 
Sunset  Reservoir  Feeder  Main,  one  at  Flood  and  Circular  the  other 
at  Natick  and  Arlington. 

PIPB  SYSTEM: 

Routine  extensions  were  made  of        6  and  8-inch  cast  iron 
mains  during  the  year,  both  under  contracts  and  by  the  forces 
of  the  Department , 

Again  this  year  the  program  for  replacing  seriously  small 
mains  with  larger  ones  was  continued.     This  work  was  closely 
coordinated  with  the  street  reconstruction  and  resurfacing  program 
of  the  Department  of  Public  Works. 

Of  the  50vZ^92  feet  of  pipe  laid  in  the  City  during  the  year, 
38,167  feet  were  6-inch  and  8-inch  which  amounts  to  75 »6  percent 
of  the  total.     There  were  19,566  feet  of  4-inch  and  smaller  pipe 
in  the  City  Distribution  system  removed  or  abandoned,  most  of 
it  being  replaced  with  6  and  8-inch  cast  iron  pipe. 

Pipe  tables  showing  lengths  of  various  sized  pipe  laid, 
removed  or  abandoned,  and  totals  in  the  City  system,  together 
with  a  record  of  the  various  types  and  sizes  of  valves,  are  to 
be  found  in  the  Appendix., 

PUMP  STATIONS: 

The  small  Palo  Alto  Hydropneumatic  Pump  Station  which 
served  a  few  consumers  in  the  upper  reaches  of  the  Twin  Peaks 
area  was  replaced  during  the  year  With  a  similar  installation  of 
larger  capacity.    This  new  station  serves  the  consumers  formerly 
supplied  from  the  smaller  station  and  in  addition  serves  certain 
consumers  formerly  supplied  from  the  Twin  Peaks  tank,  which  was 
removed  during  the  year  as  a  result  of  the  change  in  operations. 

All  pumping  stations  in  the  City,  which  were  in  use,  operated 
without  any  serious  trouble.    Alemany  pumps  were  not  used  during 
the  year,  but  are  ready  for  use  if  occasion  demands. 

SERVICES  AND  METERS: 

In  the  San  Francisco  District  there  were  1,555  orders  issued 
for  new  services  during  the  fiscal  year  and,  in  addition,  there 
were  1,770  orders  for  renewal  of  service  issued  resulting  from 
inspections  which  disclosed  an  inadequate  supply  of  water.  Also 
renewed  were  1,259  services  which  were  found  to  be  in  bad  con- 
dition by  the  City  Distribution  Division,  which  makes  a  total  of 
3,0^9  services  renewed  during  the  year.     On  June  30,  I960  there 
were  155,75^  metered  live  services  not  including  788  sprinkler 
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installations.    At  the  end  of  the  year  there  were  158,561  meters 
in  service  in  San  Francisco,  including  those  temporarily  shut  off. 

Forty-four  new  suburban  services  were  installed  during  the 
year  and  meters  were  installed  thereon  ranging  in  size  from 
5/8  inch  to  16  inch.     Nine  services  were  enlarged  and  29  were 
discontinued.     The  net  change  was  an  increase  of  15  suburban 
services  leaving  a  total  of  715  as  of  June  3°>  I960.     On  that 
date  there  were  1,017  meters  in  service  in  the  suburban  area 
including  those  temporarily  shut  off. 

Active  accounts  in  the  suburban  area  increased  from  667  to 
699  during,  the  year,  an  increase  of  32.     In  San  Francisco  active 
accounts  increased  from  154,063  on  June  30,  1959  to  154,367  on 
June  30,  i960,  a  gain  of  304.     For  the  entire  system,  the  net 
increase  was  336  active  accounts,  or  0.2  percent. 

The  District  Servicemen  again  made  over  30,000  calls  during 
the  year.    Most  of  these  calls  were  for  the  purpose  of  turning 
on  or  shutting  off  water  and  reading  meters  for  closing  bills, 
all  at  customers'  requests. 

All  meter  readings  continue  to  be  audited  and,  where  any  of 
the  readings  appear  to  be  at  variance  with  the  usage  normally 
expected,  billing  is  usually  held  up  pending  an  inspection  by 
a  Water  Service  Inspector.     An  average  of  more  than  2,000  accounts 
each  month  were  handled  in  this  manner.    This  procedure  continues 
to  find  favor  with  our  customers  who  have  larger  than  normal  usage, 
for  they  appreciate  our  interest  in  checking  on  the  larger  usage 
and,  where  leaks  are  found,  they  can  make  immediate  repairs, 
thereby  arresting  further  excess  billing «     This  practice  also 
locates  meters  that  fail  to  properly  register  the  water  consumed. 

Tables  "A"  through  "F!l  following  relate  to  services  and  meters 
in  San  Francisco  and  Suburban  areas  as  indicated: 


TABLE  J^A" 
SEB.VIGSS  INSTALLED*" 
NEW  AND  RENEWED 
SAN  FRANCISCO 


Service 

Size  1955-56  1956-57 

3/4"  1133  1535 

1"  993  643 

ii"  137  123 

2"  61  72 

3"  16  20 

4"  8  7 

6"  3  3 

8"  -  2 

12"   1_   -_ 

Total  2352  2405 

%2> A  "  48.2  63.8 

fol"  42.2  26.7 


1957-58        1958-59  1959-60 


1790 

2967 

23£>7 

770 

1086 

1486 

192 

208 

219 

75 

108 

124 

16 

18 

23 

8 

13 

18 

4 

29 

19 

2 

10 

14 

2857 

4439 

4270 

62.7 

66.8 

55.4 

27 .0 

24.5 

34.8 

Not  including  Fire  Sprinkler  Services . 


39 


I 


Service 
Size 

5/8" 
3/4" 
1" 

Till 

2" 

Larger  than  2" 
Total 

Additional 
Services 
Enlarged 
Reduced 


TABLE  "A"  (Cont'd) 

SUBURBAN 

1955-56        1956-57        1957-58        1958-59  1959-60 


15 

6 

10 

10 

41 


8 


18 

7 
1 

6 

9 


41 


1 
1 


9 
4 

3 
6 
4 


26 


3 
1 

17 

8 


5 
1 


29 


4 
2 


16 
6 
4 
4 
5 

28 


9 
2 


TABLE  "B" 


METERS  SET 


SAN  FRANCISCO 


Meter 
Size 

5/8" 
3/4" 
1" 

14" 
2' 

31 
4' 
6- 
8- 

Total 

%  5/8" 

#  3/4" 
%  1" 

#  14" 

#  2" 


1955-56       1956-57        1957-58       1958-59  1959-60 


1492 


159 

66 

175 


1925 

77.5 
1.6 
8.4 
3.4 
9.1 


1068 
198 
146 

67 
208 


1687 

63.3 
11.7 

8.7 
4.0 
12.3 


II65 
262 
136 
89 
227 


1879 

62.0 
14.0 
7.2 

4.7 
12.1 


1306 
316 
190 
112 
247 


2171 

60e2 
14.5 
8.7 
5.2 
11.4 


1068 
406 
239 
87 
233 


1 

 1_ 

2035 

52.5 
20.0 

11.7 
^.3 
11.4 
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Meter 
Size 

5/8" 
3/4" 
1" 

1*" 

2" 

4" 

6" 

8" 

10" 

12" 

16" 

Total 


Meter 
Size 

5/8" 
3/4" 
1" 

Till 
J-2 

2" 

3" 
4" 
6" 
8" 

Total 

%  5/8" 
#  3/4" 
£  l" 


TABLE  "B"  (Cont'd) 

SUBURBAN 


1955-56  1956-57 


12 

3 
6 

28 
1 
4 

9 


16 
2 

7 
1 
6 
1 
6 
7 


1957-58 
9 

5 
3 
17 
1 

5 
3 


1958-59 

3 
1 

19 
2 
1 

10 
3 


63 


46 


TABLE 


^3 
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ii  n  it 


METER  SET  CHANGES* 


SAN  FRANCISCO 


31-4-1 

156 
112 

65 
96 


3302 
108 
111 
48 
111 


3353 
73 
89 
65 
108 


4292 
111 
117 
87 
166 


3570 

88.0 
4.4 
3.1 


3680 

89.7 
2.9 
3.0 


3688 

90,9 
2.0 
2.4 


4773 

89.9 
2.3 
2.5 


1959-60 

16 

6 
4 
4 
15 

4 
10 

1 

 J_ 

63 


1955-56        1956-57        1957-58        1958-59  1959-60 


4026 
I83 
132 
108 
149 


4598 

87.6 
4.0 
2.9 


*  For  all  causes,  but  mainly  for  "no  goes". 


41 


I 


TABLE  "D" 
MB TEES  HOME* 
SAN  FRANCISCO 


Meter 


Size  1955-56  1956-57 

5/8"  553  792 

3/4"  23  26 

1 "  43  39 

14"  19  30 

2"  109  84 

3"  -  2 

V  3 

6"  3 

8"  1 


Total  754  973 

#  5/8"  73.3  81.4 
%  3/4"  3.0  2.7 

#  1"  5.7  4.0 


Meter  brought  to  the  shop  and 


1957-58        1958-59  1959-60 

955  1476  1317 

26  39  40 

43  38  43 

28  38  45 

85  85  106 

2 

11- 


1138  1677  1553 

83o9  88.0  84.8 

2.3  2.3  2.6 

3.8  2.3  2.8 
replaced. 


TABLE  "E" 
FIRS  SPRII^LER  SERVICES  INSTALLED 
SAN  FRANCISCO 

Service 


Size  1955-56  1956-57  1957-58  1958-59  1959-60 

3"                          -  -  -  3 

4"                             4  1  3  6  13 

6"                           14  26  24  26  13 

8"                            11  9  17  10  18 
12" 


Total  29  36  44  42  47 
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TABLE  "F" 
ABANDONED  DOMESTIC  SERVICES 
SAM  FRANCISCO 

Meter 

size                  1955-56        1956-57  1957-56  1958-59  1959-60 

3/4"                   916            1050  1317  2575  19^3 

1"                            85              269  369  511  840 

1|«                           12                 42  88  88  125 

2"                             11                 17  23  31  40 

3"                              _  2  12 

V                              _                   _  _  _  _ 

6"  - 

8"                             -                  -  -   - 

Total                    1024             1378  1799  3206  2950 

%  3/4"                  89.4            76.2  73»2  80. 3  65.9 

%  1"                      8,3            19o5  20,5  15.9  28.5 


MAINTENANCE  AMD  OPE RAT I OK : 

A  program  for  regular  inspection,  repair  and  maintenance 
of  gate  valves,  air  valves,  blowoffs,  etc.  on  a  City  wide  basis 
was  commenced  on  January  25,   19 60  and  carried  on  throughout 
the  year  within  the  limits  of  available  funds.     This  will  be  a 
continuing  program  of  preventive  maintenance  and  reconstruction 
which  is  necessary  for  these  facilities.    During  the  year  about 
1,900  gate  valves  were  inspected,  35%  of  wnich  required  some 
repairs  or  maintenance  work. 

Flushing  of  the  distribution  mains  was  carried  on  throughout 
the  year  to  eliminate  turbidity,  taste  and  odor  difficulties  at 
the  ends  of  mains  and  in  response  to  complaints* 

The  City  Distribution  Division,  working  ahead  of  the  track 
removal  and  reconstruction  of  Geary  Street  between  Market  and 
Franklin  Streets,  removed  obsolete  services,  renewed  depreciated 
and  undersized  old  services  and  performed  other  necessary  work 
found  through  survey.     This  work  was  coordinated  with  that  of  the 
Department  of  Public  Works  and  the  least  possible  interference  to 
traffic  and  business  resulted. 

The  various  shops  at  639  Bryant  Street  continued  with  routine 
maintenance  and  repair  work  and  in  addition  to  this  the  facilities 
and  personnel  of  the  shops  were  available  at  all  times  for 
emergency  work  throughout  the  system.     During  the  year  this  service 
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has  saved  much  time  and  expense  on  numerous  occasions,  when 
equipment  and  facilities  failed  and  the  making  of  emergency  repairs 
was  necessary. 

All  maintenance  and  repair  of  the  Department's  various  auto- 
mobiles, trucks  and  equipment  used  within  the  City  was  carried  out 
in  these  shops.    Body  and  fender  work,  major  repair  work,  and 
painting  of  vehicles  was  performed  for  all  divisions  of  the 
Department . 

The  Yard  Office  at  639  Bryant  Street  again  carried  out  a 
variety  of  assignments  involving  the  handling  and  control  of 
materials  and  supplies,  tools  and  equipment,  timekeeping,  cost 
analysis  and  other  accounting  matters,  along  with  the  processing 
of  orders  relating  to  the  operation,  maintenance  and  construction 
of  the  City  Distribution  System. 

The  Meter  Shop  continued  making  repairs,  rebuilding  and  test- 
ing various  sizes  and  types  of  meters  used  to  measure  the  con- 
sumer's use  of  water.    During  the  year,  ^,598  meters  in  service 
were  replaced  for  fill  causes,  but  mainly  because  of  under  regis- 
tration.   All  meters  are  tested  for  accuracy  before  being  installed 
and  in  some  cases  rebuilt  or  repaired  before  being  tested. 

COMPLAINTS : 

Tables  No.  20,  21  and  22  in  the  Appendix  give  a  comparison  of 
the  different  types  of  complaints  and  inquiries. 

Special  Ssrvice  inspections  made  during  the  year  totaled 
2,86S.     There  were  1,181  of  the  total  inspections  made  prior  to 
street  construction  or  water  main  replacement  projects.  Service 
installations  were  made  at  that  time,  where  found  to  be  necessary, 
to  avoid  later  reopening  of  completed  street  work.     The  backlog 
of  service  renewal  orders  was  reduced  from  250  at  the  beginning 
of  the  year  to  83  on  June  30,  19oG, 

Large  bills  were  again  the  principal  source  of  common  com- 
plaint.    Of  the  consumer's  complaints  of  poor  supply  129  were 
false  reports,  and  in  276  investigations  it  was  found  to  be  the 
consumer's  responsibility,  their  house  pipe  and/or  valve  being 
the  cause  of  the  trouble.     The  Department's  service,  main  or  a 
temporary  shutdown  accounted  for  the  balance  of  92  complaints. 

Further  progress  was  made  during  the  year  in  the  program 
for  replacing  seriously  small  mains  with  larger  mains,  thus 
tending  to  reduce  the  number  of  "poor  supply"  complaints  which 
originate  because  of  inadequate  size  of  mains.     Additional  feeder 
mains  were  laid  to  improve  pressure  conditions  and  certain  area 
of  comparatively  low  pressure  were  transferred  to  sources  afford- 
ing higher  pressure. 


The  Department  has  continued  its  policy  of  giving  aid  to  our 
consumer  cities  in  the  suburban  areas  in  their  investigation  of 
water  quality  complaints. 

CONSUMPTION: 

within  the  limits  of  San  Francisco  the  total  registration 
through  the  customers'  meters  was  3, 95°  "3  million  cubic  feet 
(29,548.2  million  gallons)  which  includes  267.8  million  cubic 
feet  (2.OO3.I  million  gallons)  used  by  Municipal  Non-pay  accounts. 
This  total  averaging  80,7  million  gallons  per  day,  is  127.8 
million  cubic  feet  (955*9  million  gallons)  or  3*3%°  more  than 
registered  the  previous  fiscal  year. 

In  the  suburban  area  the  total  registration  through  customers' 
meters  was  3,366,9  million  cubic  feet  (25,184.4  million  gallons), 
which  includes  44,3  million  cubic  feet  (331*^  million  gallons) 
used  by  Municipal  Non-pay  accounts.     This  total,  averaging  68.8 
million  gallons  per  day,  is  271.6  million  cubic  feet  (2,031.6 
million  gallons)   or  Q  ,77%  more  than  registered  the  previous  year. 

The  total  system  registered  consumption  of  7,317.2  million 
cubic  feet  (54,732.6  million  gallons)  averaged  149.5  million 
gallons  per  day,  an  increase  of  399. -J-  million  cubic  feet  (2,987.5 
million  gallons)   or  7.7  million  gallons  per  day,  representing  an 
increase  of  5-77%  over  the  previous  year. 

San  Francisco  consumers  used  $^.%  anc>-  Suburban  consumers 
used  46.$  of  the  total  metered  quantity  during  1959-60.     The  past 
years'  records  again  indicate  that  as  time  goes  on  the  Suburban 
consumers  are  using  a  greater  percentage  and  the  San  Francisco 
consumers  a  lesser  percentage  of  the  total  system  consumption. 

Included  in  the  foregoing  is  water  delivered  to  Municipal 
Utilities  and  Water  Districts  in  the  Suburban  area,  taking  water 
for  resale  in  an  amount  of  1,934.0  million  cubic  feet  (14,466.3 
million  gallons),  averaging  39*5  million  gallons  per  day.  water 
delivered  to  private  utilities  in  the  same  area  totaled  1,218,9 
million  cubic  feet  (9,117.4  million  gallons),  averaging  24.9 
million  gallons  per  day. 

The  following  table  shows  the  amount  of  water  withdrawn  by 
consumers  (metered  delivery)   together  with  the  quantities  provided 
from  sources  to  supply  these  deliveries  (consumption).  The 
difference  between  the  two  sets  of  figures  represents  the  system 
losses  and  non-metered  uses  which  are  explained  in  the  footnotes 
of  the  table. 
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DELIVERIES  AND  CONSUMPTION 
PROM 

SAS  FRANCISCO  WATER  DEPARTMENT  SOURCES 
 PIS C AL__YE AR  Jl2£2i£0_ _______„ 


Metered  Delivery  Consumption  (1) 
Cu .  Ft .  A  c  *Et . 


A  t»a  q       TTrn  "1  i  "h^T    c\y^    T^H  Q'h'pn  r*  "f- 
nl  Ca  ^      1  1  u  J.  J.  1  U  ;         X     .U  J.  o  0  X  _L  O  U 

_(_  U  el  J. 

lOal 

San  Mateo  County 

Bayshore  City 
(Diamond  Utility  District) 

13,8611,300 

0.28 

.31 

350 

Brisbane  County  Water  DIst. 

ii,3'ii,6oo 

0.23 

.25 

286 

Dalv  ditv 

-1—/  CA  -1_    V        U  J.  U  J 

26  2iiQ  600 

0  RJi 

.sq 

663 

Colma   ( Calif .Water  Serv.Co.) 

27  s06  100 

0 .  ^6 

.62 

6qs 

South  San  Francisco 
(Calif.  Water  Serv.  Co.) 

212,873,900 

14.-36 

3,376 

North  Coast  County 

^-j-P  S  Q/-r  (  *'-j-UU 

n  q)  1 
u  •  y  ~\- 

1  oz 

J.,  Xyp 

n o a  R  t s  i  (i  p    Pnnntv  Watpr1 

Dist . 

9,199^00 

0.19 

.21 

232 

San  Bruno 

100,096,000 

2.05 

2.26 

2,  528 

S.   P.   International  Airport 
Water  Sold  hfi, 220,800  Cu.Pt 
S.  P.  Use      Ll  dIS.200     i?  " 

• 

'2 )    Ii7  8^6  000 

q8 

1  .08 

1 .208 

Millbrae 

82  320  Ji  00 

1  .Aq 

1  86 

2  n7Q 

Burlingame 

176,8611,300 

3.62 

3.98 

Hillsborough 

111,245,400 

2  .28 

2.51 

2,  809 

Crystal  Springs  Golf  Club ( 2 ) 

lZ4.,b73,000 

.30 

•  33 

371 

San  Mateo 
(Calif.  Water  Serv.  Co.) 

8,93 

9.82 

11,001+ 

Belmont  County  'Water  Dist. 

99,235,^00 

2.03 

2  .23 

2,506 

San  Carlos 
(Calif.  Water  Serv.  Co.) 

88,087,200 

1.80 

1.98 

2,22l| 

DELIVERIES  AND  CONSUMPTION 
FROM 

SAN  FRANCISCO  WATER  DEPARTMENT  SOURCES 
 FIS  CAT,  'YEAR  21^9^60^  

( Continued ) 


No ._    Area,  Utility  or  Distr i_c t 
San  Mateo  County  (Cont'd) 

17  Redwood  City 
Redwood  City 

(Calif.  Water  Serv.  Co.) 
Cordilleras  Mutual  Water 
Palomar  Park  Co.  Water  Dist. 

18  Woods ide   (Calif.  Water 

Serv .  Co . ) 

19  To  Bear  G-ulch  Reservoir 

(Calif.  Water  Serv.  Co.) 

20  Menlo  Park  Muni .Water  Dist. 
Menlo  Park  (Calif.  Water 

Serv .  Co . ) 

21  Ravenswood  Water  Dist. 


Metered  Delivery  Consumpti on( 1 ) 
Cu.  Ft.  AC. Ft. 


22     City  of  San  Francisco 
County  Jail  (2) 
Public  Welfare  (2) 
Hassler  Health  Home  (2) 
Other  Water  delivered  in 
San  Mateo  County 


Santa  Clara  County 

23  Palo  Alto 

24  Oak  Hill  County  Water  Dist. 
Purissima  Hills  Co .Water  Di 

25  Mountain  View 

26  Moffett  Field 

27  Sunnyvale 

28  Agnew  State  Hospital  . 


Ye  a  r  

MOD 

MGD 

Year 

28^375,500 

5.85 

6.1[.l 

7,l8l 

8^,287,900 
31Q,500 
2,li++,800 

1.73 

0o01 

0.014. 

1.90 
0.01 

0  ,01+ 

2,128 
8 

51+ 

102,5bii,500 

2  .10 

2.31 

2,590 

66,126,200 

1.35 

1 .1+9 

1,670 

61   80^  ^00 ■ 

l  27 

]  Jj  0 

1  361 

180,14.70,1+00 

5.70 

I+.07 

l+,557 

J-  .U-O 

i  ftp  7 

21,71+3,600 

518, 500 
2, 76^, 200 

•k5 

.01 

.06 

.1+9 
.01 

,07 

13 
70 

1.70 

,  14,65,292,1+00 

50.51 

55.56 

62,255 

213  1PH  300 

lx.81 

551,600 
•  9,367,900 

0.01 

0.19 

.01 
.21 

237 

6k, 787, 500 

1.33 

1.1+6 

1,636 

5l+,  533,300 

1.12 

1.23 

1,377 

llli,  [180, 2  00 

2.35 

2.59 

2,891 

759,500 

0.01 

0.01 

19 
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DELIVERIES  AND  COl-S'PIFTION 
PROM 

SAN  FRANCISCO  WATER  DEPARTMENT  SOURCES 
 FISCAL  YEAR  1959-60  

( Continued ) 

Metered  Delivery  Consumptlon( 1) 
Cu.  Ft.  '  Ac  Ft. 

.      Area,   Rtility  or  District  Year  MOD        MGD  Year 

Santa  Clara  Conn t y  (Cont'd) 

29      Milpitos  Co.  Water  Dist  59,206,700      1.21  I.35  l,i+95 

50      Other  water  delivered  In 

Santa  Clara  County  _  9,265,000       0 .19  0.21  2 jjj. 

Total  for  Santa  Clara  County  526,155,000     10. 78        11.86  13,286 


Alameda__Count  y 

31  Alameda  County  Water  Dist.  56,625,800      l.l6  1.28  1A3O 

32  Newark  (various  consumers )  8, [,152,700      0.17  0.19  213 

33  Kayward  Municipal  Water 

System                                        273,96^,900      5.62  6.3.8  6,918 

3J4.  Sunol 

Domestic  Supply  2,035,600 
Water  Dept.- Lands  (2) 

From  Transmission  Lines  50> 93 ^ j> ^00 
Water  Dept.  Lands  ( 2  )  (  5  )Est  <d 

Not  from  Transmission  Lines  2,66i|,200 

35  Vallecitos  12,385,900 

36  Castlewood  Country  Club  3,2°4,300 

37  City  of  Pleasanton 

Water  Sold  (3)  1,381,900 
Other  Water  Delivered (2 ) (3)  27,858,800 

38  Ploasanton  Well  Field 

Agricultural  Use   (2)  (3) 

Estimated  27,970,200 

39  Other  water  delivered  in 

Alameda  County  17,  577.,  500 

Total  for  Alameda  County        iiSij., 928, 200 


.  Olf. 

O.O^L 

51 

l.Oli 

1.1J4. 

1,286 

0.05 

0.05 

67 

0.25 

0.27 

313 

0.07 

0.08 

83 

0.05 

0.57 

0.03 
0.63 

704 

0.57 

0.63 

706 

0.56 

k39 

9.93 

10.92 

12,2k5 

4S 


DELIVERIES  AV:D  CONSUMPTION 
FROM 

SAN  FRANCISCO  WATER  DEPARTMENT  SOURCES 
 FISCAL  YEAR  1959-60  _  

("Continued ) 

Metered    Delivery      Consumption ( 1 ) 
Cu .  Ft .                                   ~  Ac.  Ft . 
No^      Area,  Utility  or  District  Year  MGD      MOD  X®SZL__. 

Total  for  San  Mateo,  Santa 
Clara  and  Alameda  Counties  3 ,[1.76,355, 600  71.22    7 8 . 5k  87,786 

S an  Pre nclaoo  C  oun t y 

San  Francisco  (2)                     3,950,339,000  80.9i|_  91.28  102,253 
From  '.'/ell  and  Lake 

Merced  (2)     (3)                       22,2111,200       J.16  .50  561 
From  Golden  Gate  park  Wells 

(2)     (3)  Estimated                 k 0,ii6^ ,100       .83  .91  1,022 

Total  for  San  Francisco 

County  ij.,  015,  Ol6,.50p   §2.2^    $2  .69  10^836 


Total  for  San  Francisco 

Water  Department  System      7,1+89, 371, 900  153 I7I.O3  191,622 


Notes  for  tabul  st  oris  on  pases 


(1)  Consumption  is  system  input.     The  difference  between 
,f consumption"  and  "metered  delivery"  consists  of  system 
losses  and  uses  including  leakage,   losses  due  to  pipe  breaks, 
under-regis t rat ion  of  meters,  water  used  at  hydrants  that  Is 
not  billed,  blowoff  water,  water  used  for  Water  Department 
operating  purposes,   evaporation  from  distribution  reservoirs 
and  other  similar  losses. 

(2)  This  water  is  not  included  in  the  tabulation  "Water  sold 
in  Suburban  Area  Fiscal  Year  1959-60"  of  the  Water  Department's 
1959-60  Annual  Report,   as  water  soldi . 

(3)  This  water  Is  not  included  in  the  I67.8I1  M.G.D.  system 
input  reported  in  the  Water  Department's  1959-60  Annual  Report. 


i+9 


SAN  FRANCISCO  WATER  DEPARTMENT 

WATER  SALES 


MILLION  DOLLARS 


FISCAL 


RATE  CHANGES: 

© 

OCT. 

26,1932 

OEC. 

1,1934 

® 

JAN. 

1,1937 

JAN. 

1,1938 

© 

DEC, 

1,1943 

SEPT. 

1,1945 

FEB. 

1,1951 

® 

JULY 

1,1952 

JAN. 

1,  I960 

6        7        8        9  10 
MILLION  DOLLARS 

76%  REDUCTION  ON  FIRE  SPRINKLER  SERVICE  CHARGES. 
10%  REDUCTION  ON  ALL  RATES  EXCEPT  HYDRANTS  AND  SPRINKLERS. 
7%  a  48%  REDUCTION  ON  INCREASED  USAGE  AT  INDUSTRIAL  8  WHOLESALE  RATES 
7%  a  48%  REDUCTION  APPLIED  TO  ALL     "      »  •>  »  "  " 

15%  REOUCTION  TO  ALL  CONSUMERS  WITHIN  CITY  a  COUNTY  OF  SAN  FRANCISCO. 
PRECEDING  15%  REDUCTION  REMOVED  FOR  CONSUMERS  WITHIN  CITY  a  COUNTY  OF 
SAN  FRANCISCO.    15%  INCREASE  FOR  SUBURBAN  CONSUMERS 

INCREASE  FOR  FOURTH  BLOCK  WATER  TO  16  CENTS  FOR  CITY  a  16  CENTS  FOR  SUBURBAN ; 
10%  DISCOUNT  ON  FOURTH  BLOCK  IF  WATER  WERE  NOT  TAKEN  FOR  RESALE. 
BEGAN  CHARGING  REGULAR  RATES  TO  14  CONTRACT  REDUCED  RATFS  CONSUMERS, 

FOURTH  BLOCK  WATER  TO  13.5  CENTS  FOR  CITY  AND  16  CENTS  FOR  SUBURBAN. 
ONE  CENT  "DEMAND"  CHARGE  ADDED  FOR  RESALE  ACCOUNTS- 
MINIMUM  BILLING  ADOPTED  FOR  l"  AND  LARGER  METERS  ■ 
HYDRANTS  AND  SPRINKLERS  IN  CITY  INCREASED  TO  $5.00  PER  MONTH. 
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REV  E_N  U  E 


WATER  SALES: 

Sales  of  water  to  our  customers  during  the  fiscal  year  1959- 
60  grossed  $16,626,586  Including  $9^9,682  of  sales  to  other 
Municipal  Departments  in  lieu  of  taxes  and  including  |30,8l6  of 
allowances  to  customers.     Our  policy  of  allowing  credits  on 
customers'  bills,  where  leakage  occurred  in  house  piping  or  fixtures 
and  when  the  customer  promptly  made  the  necessary  repairs,  re- 
sulted in  a  customers'   savings  of  ,f30,8l6  so  that  Net  Sales  amounted 
to  $16, 595 > 77°  •     This  is  an  increase  over  the  previous  year  of 
$913,883  or  5.83$  Net  Sales  in  San  Francisco,  including  |86^,682 
to  other  Municipal  Departments  in  lieu  of  taxes,  amounted  to 
^10,863,110  or  65,5^  of  the  total.     Suburban  Net  Sales  accounted 
for  .$5,732,660  or  34 0$%  of  the  total,  including  $85,000  to  non- 
paying  City  of  San  Francisco  Departments. 

Included  in  the  above  was  $3,280,700  derived  from  sale  of 
water  to  Municipal  Utilities  and  Water  Districts  in  the  Suburban 
Area.     This  is  an  increase  of  $361,591.     Revenue  from  sale  of 
water  to  private  utilities  amounted  to  $2,030,28?,  an  increase 
of  $69,950. 

Customers'  Accounts  Receivable  showed  a  balance  of  $1,062,378 
due  the  Department  on  June  30,  I960.     Again,  this  shows  that 
about  one-third  of  our  billing  is  paid  before  the  end  of  the  month. 
Collections  for  the  year  were  .$15,672,127,  an  increase  of  $861,87^. 
There  were  956,928  bills  issued  during  the  year  of  which  897,151 
were  for  bi-monthly  accounts  and  59,777  for  monthly  accounts. 

Uncollectible  bills  totaled  $11,253  being  only  0.07^  of 
Sales.    The  Suspense  Balance , consisting  of  "Closed"  accounts 
awaiting  collection  or  write-off,  was  $21,090  on  June  30,  i960. 
Backbilling  of  the  "contract"  accounts  remains  at  $92, 909 • 

OTHER  INCOME: 

Revenue  from  rentals  including  crop  shares  and  royalties 
amounted  to  $338,525.08  for  the  year  which  is  ^38,177.53  more  than 
the  previous  year.     Rentals  from  Agricultural  leases  increased 
$16,71^.33  and  flat  rate  rentals  increased  $19,721.26.  The 
Department's  income  from  Royalties  and  percentages  increased 
$1,7^1.9^. 
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The  walnut  orchard  was  leased  on  May  1,  1959  for  private 
operation  on  percentage  rental.     For  the  fiscal  year  1959-60 
the  City  received  $15,626.99  on  this  lease.     In  1953-59  the 
ross  receipts  from  sale  of  walnuts  was  estimated  to  be 
86,277.3?  and  the  walnut  orchard  expenses  were  $63, 971* ^9  a 
difference  of  #22,305. 88. 

Interest  on  bank  balances  increased  over  the  previous  year 
from  $79,592.^9  to  $06,368.85. 

Miscellaneous  income  of  $8,905.32  was  mainly  from  amounts 
collected  on  claims  against  contractors  for  damage  to  the 
Department's  facilities. 
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C  L  A  US 


Claims  filed  by  the  Department  during  the  year  against 
others,  principally  street  work  contractors  who  damaged  our 
facilities,  amounted  to  ?8  in  number  for  a  total  of  $7,189.79. 
Including  the  balance  pending  at  the  beginning  of  the  year, 
162  claims  were  processed  against  others  for  a  total  sum  of 
137,721.77.    Of  these,  76  were  settled  for  $8,097  A5  out  of 
the  original  claims  amount  of  $8,956,61  or  90.4$  recovery. 
Claims  against  others  pending  on  June  30,  i960  were  86  in 
number  for  a  total  amount  of  $28,765.16. 

During  the  year,  130  claims  in  the  total  amount  of 
$384,925.47  were  filed  against  the  Department.     Claims  pending 
at  the  beginning  of  the  year  numbered  246  for  a  total  of 
$1,153,058.62  so  that  376  claims  in  the  total  amount  of 
$1,542,954.09  were  processed.     One  hundred  thirty  nine  claims 
totaling  $1,112,470.16  were  denied  or  settled  for  $71,842.  49 
which  represented  a  saving  to  the  Department    on  these  claims 
of  $1,040,627.67.     On  June  30,  i960,  237  claims  in  the  sum  of 
$430, 513 «93  remained.     Of  these,  however,  203  claims  totaling 
$336,509.39  relate  to  "contract"  accounts  which  are  in  litigation, 
so  that  34  claims  in  the  total  amount  of  $94,004.54  remained  as 
a  result  of  the  Department's  operations. 

In  addition  to  the  foregoing,  the  policy  of  investigating 
dangerous  conditions  of  the  Department's  facilities  and 
instances  of  damage  where  no  formal  claims  were  filed,  was 
continued 0     The  former  is  in  line  with  the  policy  of  accident 
prevention  and  the  latter  for  protection  in  case  formal  claims 
are  subsequently  made. 

The  investigations  in  many  instances  require  an  engineering 
study  as  a  part  of  the  study  to  determine  what  the  Department 
should  do  regarding  the  claim.     Remedial  work  is  required  in 
some  of  the  cases. 
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FOREST  KNOLLS  PUMP  STATION 
Supplying  the  tanks  shown  above 


ADDITIONS  ,  BETTERMENTS  AND  RaPIACBP'IENTS 


During  the  fiscal  year  this  Department  handled  66  formal 
construction  contracts  of  which  9  were  carried  over  from  the 
previous  year  with  all  9  being  completed  during,  the  period. 
Fifty-seven  new  formal  contracts  were  awarded  during  the  year 
in  the  amount  of  f 1,940,000.     Thirty -nine  of  the  fifty-seven 
formal  contracts  awarded  wepe  completed,  6  were  not  completed 
and  12  were  not  started  prior  to  June  30,  i960.    Four  informal 
contracts  were  completed  at  a  cost  of  $5>100.     The  expenditure, 
during  the  fiscal  year,  on  all  contracts , including  the  estimated 
engineering  and  inspection  costs  bid  by  the  Contractor  in  the 
Cast  Iron  Main  contracts,  totaled  $1, 735,000. 

There  were  kZ  contracts,  estimated  to  cost  $880,000,  for 
the  construction  of  distribution  mains  within  San  Francisco. 
The  amount  of  pipe  to  be  laid  under  the  42  contracts  was 
approximately  75,000  feet,  of  which  50,492  feet  was  laid  during 
the  1959-60  fiscal  year.     Of  the  pipe  actually  laid  during  the 
year  over  95$  was  cast  iron  main  with  the  largest  part  of  that 
being  6"  and  8"  diameter  pipe. 

The  installation  of  water  mains  was  carried  on  during  the 
year  in  the  Western  Addition  and  Diamond  Heights  Redevelopment 
areas.     This  work  has  been  done  as  soon  as  the  streets  were 
ready  for  the  laying  of  mains.     The  Department's  costs  for 
mains  in  these  projects  is  presently  estimated  at  about 
$750,000  when  completed. 

Preliminary  surveys  were  continued  on  the  location  of  the 
proposed  Crystal  Springs  Pipeline  No.  3  between  the  Baden  Pump 
Station  and  Guadalupe  Valley  near  Brisbane,  which  would  involve 
a  tunnel  approximately  8,000  feet  long  through  the  San  Bruno 
mountains.     The  proposed  tunnel  portal  sites  were  tied  together 
by  triangulation .     Two  alternate  tunnel  alignments  were  computed 
from  the  triangulation  system. 

Contract  No.  884  in  the  amount  of  $325,998  for  the  roofing 
and  lining  of  the  90-year  old  College  Hill  Reservoir  was  the 
largest  single  contract  awarded  during  the  year.  Upon 
completion  of  the  work  the  problems  of  weed  particles  and  con- 
tamination in  the  water  in  this  reservoir's  service  area  will 
be  eliminated,  and  the  water  taste  and  odor  will  be  improved. 

A  considerable  portion  of  the  funds  allotted  during  the 
year  went  to  the  improvement  of  transmission  facilities; 
Contracts  were  completed  for  the  replacement  of  bents  on  Bay 
Division  Pipeline  No.  1;  the  reconditioning  of  Crystal  Springs 
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to  San  Andreas  Reservoirs  Aqueduct  was  completed  and  a  section 
of  Bay  Division  Pipeline  No.  1  in  Alameda  and  San  Mateo  Counties 
was  cleaned  and  cement  mortar  lined.     The  cleaning  and  lining 
of  pipelines  is  part  of  a  continuing  program  of  reconditioning 
which  will,  when  completed,  increa.se  the  capacity  of  the  Bay 
Division  Nos .  1  and  2  lines  by  about  15  to  20  million  gallons 
per  day.     Some  of  the  larger  mains  in  the  City  Distribution 
system  were  cement  mortar  lined  and  more  of  this  work  is 
planned . 

Sunset  Reservoir  (South  Easin)  was  begun  in  April  1958 
and  completed  on  February  I960  adding  87.2  million  gallons  of 
additional  storage  within  the  City.     This  brings  the  storage 
capacity  of  reservoirs  within  the  City  to  about  U-  days  sux^ply 
at  the  present  rate  of  consumption.     Leakage  tests  made  at  the 
completion  of  the  job  showed  a  total  leakage  as  measured  by  a 
hook  gauge  of  6.5  g.p.m.  with  5*5  g.p.m.  of  this  escaping 
through  the  underdrains „     This  leakage  is  for  a  gauge  reading 
of  28  feet. 

Electrolysis  investigations  were  conducted  by  Water 
Department  personnel  at  known  corrosive  areas  along  the  trans- 
mission mains  located  in  Alameda  and  San  Mateo  Counties,  and. 
along  distribution  mains  in  San  Francisco  where  numerous  leaks 
had  developed.    As  a  result  of  the  investigations  three 
cathodic  protection  systems  were  designed t     Two  of  the  systems 
will  be  installed  to  protect  the  pipeline  between  Robertson 
Avenue  and  Olive  Avenue  in  Newark,  Alameda  County.     The  other 
system  will  be  installed  to  protect  the  pipeline  through 
University  Village  in  East  Palo  Alto.     A  study  of  test  results 
on  the  30-inch  pipeline  along  San  Jose  Avenue  near  Geneva  Avenue 
in  San  Francisco  revealed  that  an  exceptional  amount  of  stray 
current  was  flowing  on  the  pipeline  in  an  easterly  direction, 
A  drainage  bond  between  the  pipe  and  the  negative  return  of  the 
rail  system  was  located  and  disconnected  to  reduce  the  amount 
of  stray  current  flowing  from  the  pipeline. 

Preliminary  work  on  the  San  Antonio  Dam  Project  continued 
during  the  year.     This  proposed  17  billion  gallon  San  Antonio 
Dam  Reservoir  will  impound  local  runoff  and  give  needed  added 
local  storage  capacity.    The  principal  problems  concerning 
the  project  which  were  worked  on  during  the  1959-60  fiscal  year 
were  the  feasibility  of  building  the  three  million  cubic  yard 
earthflll  dam  from  a  material  and  construction  standpoint  and 
the  rights  of  the  City  and  County  of  San  Francisco  to  waters 
of  the  San  Antonio  Creek,  plus  an  application  to  the  State 
Water  Rights  Board  for  the  unappropriated  waters  of  this  creek. 

A  survey  of  proposed  capital  improvements  to  the  water 
system  was  made,  in  connection  with  budgetary  and  city  planning 
purposes,  for  the  period  beginning  July  1,  i960  and  ending 
June  30,  1966.    Water  Department  requirements  for  improvements 
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to  the  system  during  this  period  are  estimated  to  be  in  the  neigh- 
borhood of  $82,000,000,  which  include  the  following  major  projects 
for  which  funds  are  required: 

Total  Estimated 
cost  to 

PROJECT   June  30,  1967   

San  Antonio  Dam  Project  $  •*  6,568,300 

Crystal  Springs  Fipeline  No,  3 

(Tunnel  and  Pipeline)  9,^75,000 
Bay  Division  Lines  to  Crystal  Springs 

Lines  Connection  (Tunnel  and  Pipeline)  *  10,000,000 

Crystal  Springs  to  San  Andreas  Aqueduct 

and  Pumps  *  2,700,000 

Operation  and  Maintenance  Headquarters 

Suburban  1,352,000 
City  Distribution  Division 

Land  Purchase  and  Architectural 

and  Engineering  Costs  790,000 
Yard  Construction  1,250,000 
Bay  Division  Pipeline  No.  k  *  22,500,000 

Balboa  Reservoir-Roof  and  Lining 

One  Basin  and  Appurtenances  *  3,000,000 


*  Projects  included  in  proposed  bond  issue. 
**  Portion  of  these  projects  included  in  proposed 
bond  issue,  balance  from  revenue. 

In  addition  to  the  above  projects,  the  major  portion  of  which 
are  to  be  financed  by  bond  funds,  the  normal  maintenance,  recon- 
struction and  expansion  program  will  be  continued  including  the 
extension  and  replacement  of  mains  in  City  Distribution  System, 
roofing  and  lining  of  existing  reservoirs  in  City,  cleaning  and 
lining  of  main  transmission  lines,  the  electrolysis  program  and 
similar  work. 

FORMAL  CONTRACTS: 

1.     Additions.  Replacements  and  Alterations  to  City  Pipe  System: 

In  all  contracts  involving  the  laying  of  cast  iron  pipe  or 
the  installation  of  services,  the  Contractor  is  required  to  obtain 
the  pipe  and  fittings     from  the  Water  Department.     The  cost  of 
this  material,  of  connections  made  by  the  Department's  forces, and 
of  engineering  and  inspection  are  included  in  the  below  stated 
contract  costs. 

Extensions  and  replacements  to  the  Department's  distribution 
system  are  made  under  contract,  the  Department  furnishing  all 
necessary  pipe,  fittings  and  services  material.     The  value  of  these 
items  and  the  engineering  and  inspection  costs  are  set  up  in  the 
contract  bid  sheets  in  a  manner  so  that  the  "bid  total"  includes 
the  cost  of  furnished  items,  engineering  and  inspection,  and  the 
summation  represents  the  total  cost  to  the  Department  for  the 
facility.     On  some  of  this  class  of  work  the  'Water  Department 
submits  a  bid  and  does  the  work  if  its  bid  is  the  lowest  of  those 
received. 
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Contract  No.  840-R — For  the  installation  of  37  services  and  the 
laying  of  59 J '  of  6-inch  and  2V82'  of  8 -inch  cast  iron  main  in 
Jamestown  Avenue  between  T.ngalls  Street  and  the  Stadium.  The 
contract  was  awarded  to  B.  Miles  Thomas  Co.  on  May  12,  1959  and 
work  was  completed  on  September  16,  1959  at  a  cost  of  $23, 420. 05 • 

Contract  No.  S63--For  the  installation  of  45  services  and  the 
laying  of  305 '  of  6-inch,   2042'  of  3-inch  and  1969'  of  12- inch 
cast  iron  main  in  Burnett  Avenue  and  Perego  Terrace .     The  contract 
was  awarded  to  Michael  Murphy,  Jr.  on  November  25,  1958  and 
completed  on  August  4,  1959  at  a  cost  of  $30,769.38. 

Contract  No.  866 — For  the  laying  of  I0631  of  12-inch  cast  iron 
main  in  Clarendon  Avenue  between  Stanyan  Street  and  Oak  Park 
Drive.     The  contract  was  awarded  to  Fred  T.  Fairey  on  December  16, 
1956  and  completed  on  July  13,  1939  at  a  cost  of  $17,871-3^. 

Contract  No.  6 ,■  3 — For  the  installation  of  49  services  and  the 
laying  of  lyOO'  "of  8 -inch  and  3730'  of  12- inch  and  600'  of  16-inch 
cast  iron  main  in  Trumbull  and  other  streets  (Southern  Freeway). 
The  contract  was  awarded  to  Fred  T.  Fairey  on  May  24,  i960  at 
an  estimated  bid  price  of  $79*261.70.     The  contract  was  3% 
completed  on  June  30,  I960. 

Contract  No.  662 — For  the  installation  of  25  services  and  the 
laying  of  126b'  of  6 -inch  cast  iron  main  in  Mangels  Avenue  between 
Detroit  and  Foerster  Streets.     The  contract  was  awarded  to 
Louis  L.  Cima  on  September  29,  1959  and  completed  on  December  13, 
1959  at  a  cost  of  $9,634.13. 

Contract  No.  833-R--For  installation  of  2  services  and  the  laying 
of  13-5'  of  b-inch  and  1770'  of  12"  cast  iron  main  in  Mangels 
Avenue  and  in  Foerster  Street .     The  contract  was  awarded  to 
Fred  T.  Fairey  on  March  24,   i960  and  completed  on  May  31,  I960 
at  a  cost  of  $23,526.11. 

Contract  No.  885 — For  the  installation  of  8  services  and  the 
laying  of  lb3'  of  4-inch,  2109'  of  6-inch  and  2350 !  of  8-inch 
cast  iron  main  in  U.  C.  Student  Housing  Area  and  Upper  Service 
Road.     The  contract  was  awarded  to  Associated  Pipeline  Inc.  on 
September  8,  1959  and  completed  on  November  5,  1959  at  a  cost  of 
$35,572.37. 

Contract  No.  836--For  the  installation  of  56  services  and  the 
laying  of  ^45'  of  6-inch,  1881.5'  of  8-inch  and  66l'  of  12-inch 
cast  iron  main  in  Christopher,  Forest  Knolls  and  Crestmont 
Drives.     The  contract  was  awarded  to  Michael  Murphy,  Jr.  on 
August  11,  1959  and  completed  on  December  22,  1959  at  a  cost  of 
$25,258.73. 

Contract  No.  883 — For  installation  of  2  services  and  laying  of 
2152'  of  16-inch  cast  iron  main  in  Clarendon  Avenue  and  Laguna 
Honda  Blvd.  from  Olympia  Way  to  Forest  Kill  Pump  Station.  The 
contract  was  awarded  to  Louis  L.  Cima  on  May  12,  1959  and  com- 
pleted on  July  17,  1959  at  a  cost  of  $35,144.15- 
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Contract  No.  889 — For  installation  of  72  services  and  laying  of 
1050 '  of  b-inch,  18001  of  8-inch,  and  100'  of  12- inch  in"  Forest 
Knolls  Subdivision  No.  3*     The  contract  was  axvarded  to  Fred  T. 
Fairey  on  July  21,  1959  and  completed  on  September  24,  1959  at  a 
cost  of  $19,617.00. 

Contract  No.  890 — For  installation  of  130  services  and  laying  of 
34-52'  of  b-inch~~cast  iron  main  in  Chestnut,  Lombard  and  Jones 
Streets. _  The  contract  was  awarded  to  Associated  Pipeline,  Inc. 
on  July  7,  1959  and  completed  on  October  29,  1959  at  a  cost  of 
$42,741.61. 

Contract  No.  892 — For  installation  of  6  services  and  laying  of 
32"  of  4-inch  and  2111.5'  of  8"  cast  iron  main  in  Griffith  Street, 
Ingerson  and  Gilman  Avenue  and  West  Access  Road.     The  contract 
was  awarded  to  B.  Miles  Thomas  on  June  30,  1959  and  completed 
September  15,  1959  at  a  cost  of  $15,508.30. 

Contract  No.  896--For  laying  of  30'  of  6-inch  and  655'  of  8-inch 
cast  iron  main  in  Raymond  Avenue  between  Sawyer  and  Elliot  Streets . 
The  contract  was  awarded  to  Associated  Pipeline,  Inc.  on  June  30, 
1959  and  completed  on  November  17,  1959  at  a  cost  of  $5020.30. 

Contract  No .  897--For  installation  of  19  services  and  laying  of 
455 '  of  b-inch  cast  iron  main  in  Underwood  Avenue  and  Bonvie*w 
Street.     The  contract  was  awarded  to  Fred  T.  Fairey  on  August  4, 
1959  and  completed  on  October  6,  1959  at  a  cost  of  $4,457.0?. 

Contract  No .  898 — For  installation  of  1  service  and  laying  of 
409'  of  b-inch  and  399'  of  12-inch  cast  iron  main  in  Burnett 
Avenue  between  Hopkins  Street  and  Dixie  Alley.     The  contract  was 
awarded  to  Michael  Murphy,  Or.  on  July  28,  1959  and  completed  on 
September  16,  1959  at  a  cost  of  $6,956* 93. 

Contract  No.  899--For  Installation  of  55  services  and  laying  of 
302'  of  4-inch  and  1009'  of  6-inch  cast  iron  main  in  Laguna, 
Gough  and  Russell  Streets.     The  contract  was  awarded  to  Michael 
Murphy,  Jr.  on  August  4,  1959  and  completed  on  October  27,  1959 
at  a  cost  of  $16,127.16. 

Contract  No.  900 — For  laying  of  200'  of  6-inch  and  2850'  of 
b-inch  cast  iron  main  in  Carroll  and  Gilman  Avenues  and  in  Fitch 
Street.     The  contract  was  handled  by  the  Department  of  Public 
Works  and  completed  on  August  11,  1959  at  a  cost  of  $16,050.24. 

Contract  No.  901 — For  installation  of  10  services  and  laying  of 
942'  of  b-inch  cast  iron  main  in  Yosemite  Avenue  and  Ingalls 
Street.     The  contract  was  awarded  to  Michael  Murphy,  Jr.  on 
August  25,  1959  and  completed  on  October  8,  1959  at  a  cost  of 
$6,642.99- 
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Contract  No.  904--B'or  installation  of  8  services  and  laying  of 
bl2 1  of  b"  cast  iron  main  in  Underwood  Avenue  between  Jennings 
and  Ingalls  Streets .     The  contract  was  awarded,  to  Michael  Murphy, 
Jr.  on  August  25,  1959  and  completed  on  October  8,  19^9  at  a  cost 
of  $3,409.86. 

Contract  No.  906 — For  installation  of  4  services  and  laying  of 
420'  of  b-inch  cast  iron  main  in  Columbia  Square  and  Sherman 
Street.     The  contract  was  awarded  to  San  Francisco  Water  Depart- 
ment on  October  6,  1959  and  completed  on  October  26,  1959  at  a 
cost  of  $6,126.41. 

Contract  No.  910 — For  installation  of  21  services  and  laying  of 
2959 1  of  b-inch  cast  iron  main  in  Mansell  Street  between 
University  Street  and  San  Bruno  Avenue.     The  contract  was  awarded 
to  Louis  L.  Cima  on  January  19,  I960  and  completed  on  May  10,  196 
at  a  cost  of  $19,039.02. 

Contract  No.  911 — For  installation  of  25  services  and  laying 
1300 1  of  b-inch  cast  iron  main  in  Raymond  Avenue  West  of  Sawyer 
Street  and  in  Orizaba  Avenue  between  Garfield  and  Shields  Streets 
The  contract  was  awarded  to  Associated  Pipeline,  Inc.  on  May  24, 
i960  at  an  estimated  bid  price  of  $10,744.50.    The  contract  was 
15  percent  completed  on  June  30,  i960. 

Contract  No.  912 — For  laying  830'  of  6-inch  cast  iron  main  in 
Ocean  Avenue  between  19th  Avenue  and  Junipero  Serra  Blvd .  The 
contract  was  awarded  to  Fred  T.  Fairey  on  November  24,  1959  and 
completed  on  February  4,  i960  at  a  cost  of  $10,044.22. 

Contract  No ♦  914 — For  installation  of  7  services  and  laying  of 
39^ '  of  b-inch  cast  iron  main  in  Edgehill  Way  south  of  Garcia 
Avenue.     The  contract  was  awarded  to  Michael  Murphy,  Jr.  on 
December  29,  1959  and  completed  on  March  23,  i960  at  a  cost  of 
$3,919.24. 

Contract  No.  915 — For  installation  of  1  service  and  laying  of 
350'  of  12-inch  cast  iron  main  in  Natick  Street  between  Chenery 
and  Arlington  Streets .     The  contract  was  awarded  to  Monolithic 
Pipelines;  Inc.  on  January  19,  i960  and  completed  on  March  18, 
i960  at  a  cost  of  $5,820.14. 

Contract  No.  9l6--For  installation  of  1  service  and  laying  of 
273 1  of  b-inch  cast  iron  main  in  Hopkins  Street  between  Corbett 
and  Burnett  Avenues.     Contract  was  awarded  to  Associated  Pipeline 
Inc.  on  December  29,  1959  and  completed  on  February  24,  i960  at 
a  cost  of  $4,313.83. 

Contract  No.  922 — For  the  laying  of  1230 1  of  20-inch  steel  main 
in  Portola  Drive  and  Utility  Easement.     Contract  was  awarded  to 
Louis  L.  Cima  on  May  3,  i960  and  completed  on  June  24,  i960  at  a 
cost  of  $37,515.30. 
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Contract  No.  923 — For  installation  of  45  services  and  laying  of 
200'  of  4- inch,  1150'  of  6-inch  and  lOoO'  of  8-inch  cast*  iron 
main  in  Lombard  Streets  and  others .     Contract  was  awarded  to 
Associated  Pipeline,  Inc.  on  June  23,  i960  at  an  estimated  bid 
price  of    33,^7^  .00     Work  had  not  been  started  on  the  contract 
as  of  June  30,  i960. 

Contract  No.  924 — For  installation  of  199  services  and  laying  of 
3400'  of  b-inch  and  950'  of  8- inch  cast  iron  main  in  Lyon, 
Broadway  and  other  streets .     Contract  was  awarded  to  Michael 
Murphy,  Jr.  on  June  28,  i960  at  an  estimated  bid  price  of 
$49,981.00     Work  had  not  been  started  on  the  contract  as  of 
June  30,  i960. 

Contract  No.  925 — For  installation  of  116  services  and  laying  of 
2000 1  of  b-inch  and  810'  of  8-inch  cast  iron  mains  in  Howth 
Street  and  others.     Contract  was  awarded  to  Michael  Murphy,  Jr. 
on  June  28,  i960  at  an  estimated  bid  cost  of  $33 ,,204. 00.  Ike 
contract  was  not  started  as  of  June  30,  i960.  ' 

Contract  No.  935--For  reconditioning  of  6274'  of  16- inch,  1878' 
of  22- inch  and  blO'  of  30-inch  steel  pipelines  in  Phelan  and 
Flood  Avenues  and  in  Divisadero  and  Diamond  Streets.     The  contract 
was  awarded  to  Pipe  Linings,  Inc.  on  March  22,  i960  and  completed 
on  June  21,  i960  at  a  cost  of  $63,544.42. 

Contract  No .  936 — For  installation  of  1  service  and  laying  of  18 1 
of  b-inch  and  306 1  of  8-inch  cast  iron  main  in  20th  and  Douglass 
Streets.     Contract  was  awarded  to  Associated  Pipelines,  Inc.  on 
February  9,  I960  and  completed  on  March  18,  i960  at  a  cost  of 
$5,322.90. 

Contract  No .  938 — For  installation  of  12  services  and  laying  of 
2b0.5'  of  b-inch  cast  iron  main  in  Rolph  Street.    The  contract 
was  awarded  to  F.  T.  Fairey  on  March  22,  i960  and  completed  on 
June  17,  i960  at  a  cost  of  $2,702.60. 

Contract  No .  939 — For  laying  of  235'  of  8-inch  cast  iron  main 
in  Custer  Avenue  at  Quint  Street .    The  contract  was  awarded  to 
Theo.  G.  Meyer  Ss  Sons  on  February  3*  I960  and  completed  on 
February  23,  i960  at  a  cost  of  $2,604.97- 

Contract  No .  945 — For  installation  of  8  services  and  laying  of 
500 •  of  b-inch  cast  iron  main  in  Montgomery  Street  between  Alta 
and  Greenwich  Streets.    The  contract  was  awarded  to  San  Francisco 
Water  Department  on  April  19,  i960  and  completed  on  May  17,  i960 
at  a  cost  of  $5,435.00. 

Contract  No.  946 — For  installation  of  1  service  and  laying  of 
b59 '  of  b-inch  and  54'  of  8-inch  cast  iron  main  in  Armstrong 
Avenue  between  Jennings  and  Ingalls  Streets .    The  contract  was 
awarded  to  Associated  Pipeline,  Inc.  on  May  3,  i960  and  completed 
on  May  31,  I960  at  a  cost  of  $4,719-50. 
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Contract  No .  9*1-7 — For  installation  of  56  services  and  laying  of 
3b 1 1  of  b-inch  and  1325'  of  8-inch  cast  iron  mains  in  Los  Palmos 
and  Cresta  Vista  Drives.     The  contract  was  awarded  to  Associated 
Pipeline , Inc .  on  May  3,  I960  and  completed  on  June  17 ,  i960  at  a 
cost  of  $14,509.55. 

Contract  No.  946--For  installation  of  20  services  and  laying  of 
lbOO*  of  b-inch  and  780'  of  8- inch  cast  iron  mains  in  Diamond 
Heights  area.     The  contract  was  awarded  to  Louis  L.  Cirna  on 
Kay  17,  i960  at  an  estimated  bid  price  of  $20,945.00.     The  -. 
contract  was  15  percent  completed  on  June  30,  i960. 

Contract  No.  950--For  installation  of  159  services  and  laying  of 
lb 20'  of  4- inch  and  2330'  of  6-inch  cast  iron  mains  in  Potrero 
Heights  area.     The  contract  was  awarded  to  Michael  Murphy,  Jr.  on 
June  3,  i960  at  an  estimated  bid  price  of  $48,460.95.  The 
contract  was  not  started  as  of  June  30,  i960. 

Contract  No .  951 — For  installation  of  2  services  and  laying  of 
1375 '  of  b-inch  cast  iron  main  for  McLaren  Park  Golf .. Course . 
Contract  was  awarded  to  Michael  Murphy,  Jr.  on  June  8,  i960  at  an 
estimated  bid  price  of  $15,178. 75 •     The  contract  was  not  started 
as  of  June  30,  i960. 

Contract  No.  952 — For  installation  of  73  services  and  laying  of 
2250 '  of  b-inch  cast  iron  main  in  Dellaro,  Rhode  Island  and  other 
streets.     Contract  was  awarded  to  Associated  Pipeline,  Inc.  on 
June  21,  i960  at  an  estimated  bid  cost  of  $25,620.00.  The 
contract  was  not  started  as  of  June  30,  i960 

Contract  No .  956 — For  installation  of  2  service  connections  and 
laying  of  b00'  of  6-inch  cast  iron  mains  in  Innes  Avenue  and 
Ordway  Street.     Contract  was  awarded  to  Associated  Pipeline, Inc . 
on  June  21,  i960  at  an  estimated  bid  cost  of  $5,661.90.  The 
contract  was  not  started  as  of  June  30,  i960. 

Additions  to  Supply  and  Transmission  Facilities: 

Engineering  Division  prepared  plans  and  specifications  for 
20  contracts  totaling  approximately  $1,000,000.00  in  1959-60  of 
which  7  contracts  were  not  completed  as  of  June  30,  i960.  In 
addition,  3  contracts  were  carried  over  and  completed  from  the 
previous  year. 

Contract  No .  806 — For  construction  of  roofing  and  lining  of 
Sunset  Reservoir  (South  Basin).  Contract  was  awarded  to  Fruin- 
Colnon  Contracting  Co.  on  April  15,  1958  and  completed  on 
February  19,  i960  at  a  cost  of  $2,041.776.5,'. 

Contract  No.  846 — For  construction  of  chain  link  fence  at 
San  Andreas  No.  3  Chlorination  Building  (San  Mateo  County). 
Contract  was  awarded  to  Colorado  Fuel  and  Iron  Company  on 
August  4,  1959  and  completed  on  October  27,  1959  at  a  cost  of 
$3,018.92. 
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Contract  No.  848-A — Conversion  of  valves  for  power  operation. 
Contract  was  awarded  to  San  Francisco  Water  Department  on 
December  11.,  1959  and  completed  on  May  6,  i960  at  a  cost  of 
$33,861.43 

Contract  No.  857 — For  reconditioning  a  portion  of  Crystal  Spring 
San  Andreas  Aqueduct .    The  contract  was  awarded  to  Roy  Madsen 
Construction  Company  on  September  1,  1959  and  completed  on 
December  20,  1959  at  a  cost  of  $52,531.64. 

Contract  Ho.  6  59 — For  replacing  bents  —  Bay  Division  Pipeline 
No.  1  east  of  Newark  Slough  in  Alameda  County.     Contract  was 
awarded  to  Charles  I.  Cunningham  Company  on  July  7*  1959  and 
completed  on  December  19,  1959  at  a  cost  of  $53*462.8/. 

Contract  No.  u7'2--For  relocating  portion  of  30"  connecting  pipe 
from  San  Andreas  Outlet  No.  3*  Millbrae .     Contract  was  awarded 
to  Associated  Pipeline,  Inc.  on  March  31*  1959  and  completed  on 
June  27,  1959  at  a  cost  of  $22,37*4.53. 

Contract  No.  884 — For  construction  of  roofing  and  lining  -  Colle, 
Hill  Reservoir.     Contract  was  awarded  to  Payne  Construction 
Company  on  February  2,  i960  at  an  estimated  bid  cost  of 
$325*993.00.     The  contract  was  75  percent  completed  on  June  30* 
I960. 

Contract  No.  68 ( —  For  service  connection  for  City  of  Palo  Alto, 
Page  Mill  Road .     Contract  was  awarded  to  Associated  Pipeline, Inc . 
on  July  7*  1959  and  completed  on  December  1,  1959  at  a  cost  of 
$32,360.76. 

Contract  No.  891 — Annual  Paving  Contract  for  street  and  sidewalk 
openings  in  1959"-60.     Contract  was  awarded  to  Pacific  Pavement 
Co.,  Ltd.  on  June  2,  1959  and  completed  on  June  30,  i960  at  a 
cost  of  $179*926.00 

Contract  No.  894 — For  construction  of  San  Antonio  Creek  Gaging 
Station.  Contract  was  awarded  to  Power  Mullen  Construction  Co. 
on  July  21,  1959  and  completed  on  November  10,  1959  at  a  cost 
of  $7*543.15. 

Contract  No.  895 — For  construction  of  Forest  Knolls  and  U.  C. 
Housing  Tank  and  Pump  Station.     Contract  was  awarded  to  S  C;  Q 
Construction  Co.  on  September  29*  1959  and  completed  on  March  18, 
i960  at  a  cost  of  $56,016.18. 

Contract  No.  902 — For  replacing  bents  on  Bay  Division  Pipeline 
No.  1  West  of  Newark  Slough.     Contract  was  awarded  to  Oscar  C. 
Holmes,  Inc.  on  November  3*  1959  and  completed  on  March  23,  i960 
at  a  cost  of  $68,200.97- 

Contract  No.  908 — For  exploratory  drilling  and  auger  boring  at 
San  Antonio  Dam  and  Reservoir  Site,  Alameda  County.     Contract  was 
awarded  to  Continental  Drilling  Co.  Inc.  on  September  29,  195$  am 
completed  on  December  4,  1959  at  a  cost  of  $12,485-50. 
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Contract  No.  909--For  final  landscaping  at  Sunset  Reservoir  - 
South  Basin.     Contract  was  awarded  to  Bernard  Gayman  on 
November  3,  1959  and  completed  on  April  29*  i960  at  a  cost  of 
$11,332.50. 

Contract  No.  931 — For  construction  of  chain  link  fence  at 
Irvington  Pumping  Station  (Alameda  County).     Contract  was  awarded 
to  El  Dorado  Fence  Co.  on  January  19,  i960  and  completed  on 
April  20,  i960  at  a  cost  of  $2, 745 ■ 43 . 

Contract  No .  932 — For  rehabilitation  of  Forest  Hills  Steel  Tan!  . 
Contract  was  awarded  to  Cores  Tank  and  Steeplejack  Co.  on 
April  19,  i960  at  an  estimated  bid  cost  of  $11,525.00.  The 
contract  was  35  percent  complete  on  June  30,  I960. 

Contract  No.  933--For  reconditioning  portions  of  Bay  Division 
Pipeline  No.  1  in  San  Mateo  and  Alameda  Counties.     Contract  was 
awarded  to  American  Pipe  and  Construction  Co.,  Pipe  Linings 
Division  on  December  22,  1959  and  completed  on  Kay  30,  i960  at  a 
cost  of  $141,484.00. 

Contract  No.  937 — For  construction  of  sidewalk  and  bulkhead,  at 
University  Mound  Reservoir.  Contract  was  awarded  to  Golden  West 
Concrete  Co.  on  March  22,  i960  and  completed  on  June  9,  i960  at 
a  cost  of  $10,523.16. 

Contract  No.  94l--For  rehabilitating  portion  of  Dumbarton  Pipeline 
Bridge.     Contract  was  awarded  to  John  J.  Verzello  d.b.a. 
D.  E.  Burgess  Co.  on  June  20,  i960  at  an  estimated  bid  cost  of 
$99,602.50.      The  contract  was  not  started  as  of  June  30,  i960. 

Contract  No.  942--For  reconstruction  of  Irvington  Pump  Station 
and  Chlorination  Station.     Contract  was  awarded  to  C.  J.  Collins 
Co.  on  June  21,  i960  at  an  estimated  bid  cost  of  $26, 725 • 00.  The 
contract  was  not  started  as  of  June  30,  i960. 

Contract  No.  943--For  lea::  detection.     Contract  was  awarded  to 
Rankin  Leakfinder  Corp.  on  April  26,  i960  at  an  estimated  bid 
cost  of  $8,860.50.     The  contract  was  45  percent  complete  on 
June  30,  i960. 

Contract  No .  944 — For  repairs  to  sluice  tunnel.  Upper  Alameda 
Cree,:  Dlversion"Dam  (Alameda  County).     Contract  was  awarded  to 
Roy  Madsen  Construction  Co.  on  June  o,   i960  for  an  estimated 
bid  cost  of  $4,503-50.     The  contract  was  not  started  as  of 
June  30,  i960. 

Contract  No.  955 — For  cleaning  and  coating  steel  trestles  and 
pipes  on  Bay  Division  Pipeline  No.  1  and  No.  2.     Contract  was 
awarded  to  D.  E.  Burgess  Co.  on  June  8,  i960  at  an  estimated 
bid  cost  of  $17,041.00.     Contract  was  not  started  as  of  June  30, 
I960. 
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INFORMAL  CONTRACTS : 


The  following  work,  involving  amounts  of  less  than 
$2,000.00  was  done  under  a  service  order  issued  after  posting  a 
bid  invitation  and  receiving  informal  "bids. 

Informal  Contract  1-143 — For  Constructing  reinforced  concrete  valve 
pit  near  Diamond  Street  and  San  Jose  Avenue,    Contract  was  awarded 
to  Roy  Madsen  Construction  Co.  on  December  30,  1959  and  completed 
February  17,  I960  at  a  cost  of  $1,898.00. 

Informal  Contract  1-144 — For  repairs  to  Calaveras  Aerator  Building. 
Contract  was  awarded  to  Roy  Madsen  Construction  Co.  on  April  5> 
I960  and  completed  on  May  10,  i960  at  a  cost  of  $1,990.00. 

Informal  Contract  1-145 — For  floor  covering  Room  709,  425  Mason 

Street.     Contract  was  awarded  to  West  Coast  Carpet  and  Linoleum 

on  April  14,  i960  and  completed  on  April  18,  i960  at  a  cost  of 
$179.00. 

Informal  Contract  1-146 — For  resetting  5^"  diameter  inlet  pipe-- 
Sunset  Reservoir.     Contract  awarded  to  Louis  L.  Cima  on  April  26, 
I960  and  completed  on  May  6,  i960  at  a  cost  of  $1,078.55. 
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LANDS ,  LEASES  AND  PERMITS 


LAND  TRANSACTIONS: 

On  June  30,  1959,  62,704.527  acres  of  land  were  owned 
by  the  Department.     This  total  area  is  based  on  the  Property 
Valuation  report  dated  June  30,  1958,     It  also  includes  the 
old  Municipal  Right -of -Way  to  San  Mateo  which  had  not  previously 
been  included  in  the  Annual  Report  as  total  land  owned  and  is 
not  shown  in  the  Froperty  Valuation  report.     There  were  21.423 
acres  purchased  and  IO6.478  acres  sold  during  this  fiscal  year 
leaving  62,619.477  acres  owned  by  the  Department  on  June  "j0 ,  i960. 


Detailed  purchases  and  sales  are 


PURCHASES 


ACRES 


Tract  Southeast  of  Parcel  33,  Crystal  Springs 

Watershed  Lands,  San  Mateo  Co.(Veckie  Property)  9.515 

(Pauline  Anderson  et  ux)  1.400 
Crystal  Springs  Pipeline  #3  H/W 

San  Mateo  County( Gregg-Fleming-Lansdale)  7.579 
Par  40  -  Hillsborough  Tunnel  Line 

Crystal  Springs , Sunset  Supply;  San  Mateo  Co.  1.024 
Par  I96A  -  Louis  Risso 

Bay  Division  Pipeline  #3  1.910 


AC] 


Portion 
Portion 
Portion 
Portion 
Portion 
Portion 
Portion 
Portion 


Par  ^8 
Par  30 
Par  55 
Par  30 
Par  30 
Par  30 
Par  30 
Par  40 


San  Francisco 

Silva  Tract,  San  Mateo  Co. 

Lake  Merced  Lands,  San  Mateo  Co. 

Silva  Tract,  San  Mateo  Co. 

Silva  Tract,  San  Mateo  Co. 

Silva  Tract,  San  Mateo  Co. 

Silva  Tract,  San  Mateo  Co. 

Ravenswood,  Belmont  H/W,  San  Mateo  Co 


Net  Decrease  in  Acres 


21.428 
85.050 


0.0918 
3.5760 
0.04 
11.601 

5,167 
27.461 
56.201 

2.3^ 


10 6. 47 8 


CATTLE  LEASES: 

There  were  35  grazing  leases  and  26  grazing  revocable  permits 
covering  31,400  acres  in  effect  at  the  end  of  the  fiscal  year. 
These  leases  run  an  average  of  five  years,  generally  commencing 
on  November  first. 

There  were  14  grazing  leases  renewed  during  the  year,  all 
at  higher  rentals.     An  indication  of  the  interest  shown  in  these 
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grazing  leases  Is  that  a  total  of  135  bid  blanks  were  mailed  out 
to  prospective  lesses. 

The  Department  continued  in  the  land  management  policy 
of  improving  grazing  lands  through  the  lessee's  participation 
in  County  Conservation  programs.     This  program  includes  improved 
fencing  and  roads,  the  development  of  small  impounding  dams, 
reseeding  and  weed  and  rodent  control, 

A  total  of  48  water  collecting  ponds,  from  2,000  gallons 
to  3 ,000,000  gallons  capacity,  have  been  developed  by  lessees. 

Rentals  from  the  Department's  grazing  lands  run  from  $6.00 
to  $8.37  per  acre,  depending  on  the  amount  of  available  feed. 
According  to  surveys  made  by  the  Department  of  Agriculture  these 
rentals  ranged  from  40  to  60  percent  higher  than  rentals  paid 
for  use  of  privately  owned  land. 

SHARE  CROP  AND  FARMING  LEASES: 

The  principal  activity  in  this  field  is  the  raising  of  oats, 
barley  and  wheat  hay,  and  barley  and  oat  grain,  of  which  the 
City  receives  a  fourth  share  under  that  type  of  lease,  yielding 
$10  to  $15  per  acre  to  the  City. 

A  large  acreage  is  devoted  to  specialty  crops  such  as 
vegetables  and  flower  crops  which  yield  from  $65  to  $85  per  acre 
to  the  City. 

Strawberry  acreage  yields  a  rental  of  $100  to  $125  per  acre. 

Alfalfa  lands  yield  four  to  five  cuttings  of  hay  per  season. 
The  rental  is  one  fourth  share  of  the  crop.     This  type  of  crop 
acreage  is  increasing.     New  leases  have  been  entered  into  for  the 
coming  fiscal  year. 

Clauses  have  been  included  in  all  new  share  crop  leases  for 
the  development  of  wells  to  supply  irrigation  waters.     The  tenants 
are  to  provide  the  wells  with  a  subsequent  reduction  in  rent  to 
cover  the  cost. 

ROYALTIES  AND  PERCENTAGE  LEASES: 

The  income  from  the  Skyline  Rock  Quarry,  on  a  royalty  basis, 
was  $19,120.39  this  fiscal  year  as  compared  to  some  $l6„624,6l 
the  preceding  year.     The  lease  expired  on  May  31>  I960,  but 
occupancy  has  been  continued  on  a  month  to  month  basis  during  the 
quarry  cleanup  period. 

The  income  from  the  Crystal  Springs  Golf  Course,  on  a  per- 
centage basis  was  $28,284.41. 
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COMMERCIAL  LEASES  AND  PERMITS : 


There  are  now  over  125  commercial  leases  and  permits  cover- 
ing parking  lots,  radio  station,  nursery,  research  laboratory, 
mortuary,  golf  courses,  restaurant  and  other  types  of  commercial 
enterprises . 

In  addition  to  the  above,  there  are  over  k^O  non-revenue 
permits  in  effect.     These  are  for  non-commercial  use  of  the  land 
or  where  use  of  the  land  is  of  a  limited  commercial  value  and  the 
City  charges  a  $5°  fee  to  cover  costs  of  issuing  the  permit. 

The  lessee  must  obtain  all  local  permits  and  sufficient 
Public  Liability  and  Property  Damage  insurance  to  protect  the 
City  as  additional  insured. 

The  San  Francisco-Pleasanton  Industrial  Park  Working 
Committee  continued  their  work  in  developing  an  industrial  park 
plan  for  the  Department's  619  acres  near  Pleasanton.    At  the  end 
of  the  year,  areas  of  agreement  that  could  be  recommended  were 
reached  for  most  of  the  problems  involved. 

There  are  now  15  permits  or  leases  bringing  in  an  annual 
revenue  of  $19,885  from  the  former  Municipal  Railway  right-of-way 
in  San  Mateo  County.     New  permits  are  in  the  process  of  nego- 
tiation for  additional  revenue  from  this  property.     These  lessees 
use  the  property  for  parking  and  other  types  of  use  in  connection 
with  adjacent  commercial  private  enterprise, 

Niles  Canyon  in  Alameda  County  is  used  for  small  picnic 

f rounds  under  12  permits.     These  rentals  now  pay  approximately 
8,500  per  year  which  is  ^5,30Q  more  than  received  from  this 
property  five  years  ago. 

WALNUT  ORCHARD; 

In  May  of  1959  the  two  older  orchards  consisting  of  1^0  acres 
were  leased  for  a  15-year  period.     The  City  will  receive  52.61  per- 
cent of  the  annual  crop  as  rental. 

Under  the  lease  program  a  gradual  rehabilitation  of  the  old 
orchard  is  taking  place.     A  program  of  "head"  pruning  and  thinning- 
will  be  carried  out  to  reinvigerate  the  older  trees  by  inducing 
new  growth  and  fruiting  wood. 

The  new  60  acre  orchard  continues  under  the  old  lease  until 
November  1,  1962  at  which  time  it  will  be  included  in  the  lease 
covering  the  two  older  orchards.    Until  that  time  the  Department 
will  perform  the  work  of  pruning,  training  and  spraying  of  this 
orchard. 
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Due  to  the  fact  that  the  orchard  is  now  leased  to  others 
the  "Walnut  Crop  and  Value  During  City  Ownership"  table  will 
be  eliminated  from  this  report. 

GENERAL: 

The  preparation  of  legal  descriptions  of  real  property  and 
accompanying  maps  showing  the  boundaries  and  location  of  property 
to  be  leased,  disposed  of  or  acquired,  totaled  some  59  parcels 
this  year.     Revocable  Permits  with  appropriate  terms  and 
conditions,  with  accompanying  maps,  totaling  11^  were  prepared. 
This  work  is  done  in  the  Engineering  Division  where  extensive 
records  of  the  Department's  real  property  are  maintained. 

Surveys  and  monumenting  of  the  Department's  real  property 
continued  throughout  the  year.    This  year's  work  included  the 
Silva  Tract,  Vecki  property  (to  be  purchased),  Irvington  Pump 
Station  parcel,  a  part  of  the  Calaveras  watershed  lands,  Bay 
Division  Pipe  Lines  No.  1  and  No.  2  right-of-way  from  Middlefield 
Road  to  Edgewood  Road,  and  from  Spring  Valley  Lane  to  Pulgas 
Pump  Station.     The  section  between  Spring  Valley  Lane  and 
Middlefield  Road  had  been  completed  previously. 
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ACCOUNTING  AND  AUDITING 


The  accounts  of  the  San  Francisco  Water  Department  are 
maintained  strictly  in  accordance  with  the  requirements  of  the 
State  Public  Utilities  Commission  and  Section  64  of  the  Charter, 
The  accounts  of  the  Department  have  been  so  coordinated  with 
the  Controller's  system  that  no  encumbrance  or  expenditure 
against  budget  estimates  can  be  incurred  without  prior  certifi- 
cation from  the  Controller  that  funds  are  available,     As  provided 
in  Ordinance  9-. 0621,  an  annual  audit  of  the  Department  is  made  as 
of  June  3°i  by  a  firm  of  certified  public  accountants.  The 
accountant's  report  is  not  available  at  the  time  the  Department's 
financial  statement  goes  to  press,  hence  there  may  be  minor 
differences  between  the  two  reports  due  to  reclassifications  made 
by  the  accountants. 

Operating  Expenses  show  a  net  increase  of  $66  0,872.64  as 
shown  by  the  following  tabulation: 


Increase  Decrease 

OPERATING  HEVENUE  DEDUCTIONS: 

Source  of  Supply  $     8,463 „ 59 

Pumping  Expenses  35 ,63/-;.  56 

Purification  Expenses  51,564.99 

Transmission  and.  Distribution  Expenses  79,821.58 

Customers  Accounts  Expenses  32,076.81 

Administrative  and  General  22,493.14 

Municipal  Taxes,  Comparison  *143,234.46 

Miscellaneous  Expenses  $  2,932»60 

Taxes  Actual  48,263.48 

Provision  for  Depreciation  242,254.72 

Standby  Charge  and  Purchase  of  Water  -0- 

Net  Increase    660,872 .64 

$663,805.24  ^,663,805.24 

*  Water  delivered  to  Municipal  Department  offset  by  taxes. 


An  analysis  of  Revenue  and  Operating  Expenses  is  shown  in 
the  following  Exhibits  "A"  through  "E" . 
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CMRGES  OF  PAYING  MUNICIPAL  ACCOUNTS, 
FOR  THE  FISC-IL  YEAR"  OF  1958-1959  MP_i2.59 -JL9 60 


INCREASE 

1958-19  59        10  59„i  96^     —  DECLEASE 


SCHOOLS  $?0, 507, k2      ^7 5 ,696.9  k      $5 1 189.52 

CHILD  C&RE  CENTERS      1,109.03  1,237.04  l.^r  .01 

BROOKS  H ALL*""  -152.14  -  15?,*  3  4 


TOTALS      t?  71 , '  *6  4  .31      *76,933.98       |5  i  469  . 67 


^Transf erred  to  non-paying  account  July  1958. 
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TABLE  NO^J. 

SAN  FRANCISCO  RAINFALL 
at  ~ 

Federal  Office  Building 
(U.S.  We  a  the  r  Bure an  Re  cord s ) 


Month 


Season       Season  Season 

1956-57      1957-58  1958-59 

inches        inches  inches 


Season 
1959-60 

inc  hes 


Normal 
1959-63 
inches 


July 

August 

September 

October 

November 

December 

J  anuary 

February 

March 

April 

May 

June 

TOTALS 
1959-60 


T 

0.01 

0.33 
l.llj. 

o.oii 

0.37 
2.8L 

3.5§ 

2.39 
1.09 

3.1? 
O.06 


15.01+ 


0.01 

T 

1.46 

3J+6 

1.13 
.60 

7.78 
8.22 

5 

O.i 

0.09 


36.48 


0.05 

T 

0.01+ 
0.12 
0.09 
1.14-8 
z  .Q6 
^'ol+ 
0.30 
0.36 
0.02 


1C.^6 


T 

0.02 
2.06 

T 
T 

Hi1 
4.04 

j  *J  l 
2  .06 
1.16 

r\  Or 

0  .C35 

15  .^7 


0.01 

0.  02 
c.,~ 
1 . 07 
2.27 

luO? 

1.  |  .03 

4-03 
2.78 

IJ49 

0.59 
_£L15_ 

20.6)4. 


Season  75$  °f  normal 


TABLE  NO.  2 

RAINFALL  -  WATERSHED  STATIONS 
(Water  Departmen  t  Records) 


Station 


So  as  on 

1956-57 

inches 


Season 
1957-58 


Sea  son 
1958-59 


inches  inches 


San  Francisco 

Pilarcitos 

San  Andreas 

Crystal  Springs  Upper 

Crystal  Springs  Lower 

Crystal  Springs  Cottage 

Lake  Merced 

Pleasanton,  City 

Calaveras 

Sunol 

Niles 

Hetch  Hetchy 
Lake  Eleanor 
Moccasin 


07 


36.48 
66.58 

li.ll 
1+6.20 
42.68 

40.49 
38.60 
27  .28 
32.25 
28.27 
28.04 
44.10 
44.76 
38.68 


10J46 
22.1k 
16.38 

14.79 
13.20 

12 .00 
12.42 
8.40 
12.32 
10.46 
10.00 
24 .41 
22.10 
17.00 


So  a  s  o  n 
1959-60 

_inches_ 

15.  47 
31.05 
25.58 
19.52 
20.15 
16.30 
lit..  85 
14.63 
16.71 
14.82 

14.53 
26 ,21 

27.15 
23.98 


i.  or. uc  i 

I959-0O 

_inches__ 

20.64 

46.07 

30  .80 

31. 63 

25.47 
26.31 
21.02 
20.55 
22.03 
20.27 
19.46 

34,15 
4l.07 

26  ..86 


83 


CO 

o 

o 

Pi 

PS 

o 

CO 

CO 

<  . 

(.-  -P 

o 

O '  CD 

C 

03 

«  o 

f  4J 

Ol(D 

o 

>  tt 

H 

GQ  O 

H 

pd ,  CD 

pi 

•H 

CO 

rH 

O 

H 

m 

o 

vO 
I 

OA 
LTN 

On 


H 

o  KNCO_d-ONH 

LTN 

•  H 

-dr  L>-_d-  ^  o\_d 

LT\ 

H  • 

M 

LPS 

d  > 

»v 

S  o 

D—Kv_d-  cm 

CO 

is 

H  H 

KN 

r-\\X 


OS 
to  I 


."1 


i 

CO 
LP 
On 
H 


p! 


CO  H 


CO 
I 

u 


-d- 

• 

H 

• 

•H 

o 

CD 

ft 

ON  • 

1 1 


H 


M  'HI 
05  !h 

,~:  ft 


C-H  H  H  H  O 

o 

KN_d~o  Onco  h 

0-u.Cn  o-co  H  kn 

■k      "V      •»  »\ 

H  CO  LfN  c\| 

.ON 

CM  rH 

-d- 

LfNKNCO  L>-_dCO 

LPN 

-df-d-vo  c —  o  cm 

VO 

-drCM  O  _dj-_J- k~\ 

On 

•»  *>  * 

VO  Lfvd-  CM 

CO 

rH  H 

KN 

H  O  LTn,KNKNCM 
ON  rH  VO  CM  CM  KN 
IXO  i — I  ON  LfN  ka 


ON  C —  LfN 
CM  H 


CM 


vOVO  H  L>-ONVO 

VO  LfNKNCO  H  ON 
O-CM  C— VO  KNCM 


-^VO-d/ 
H  H 


CM 


O  C"—  lcn  ON_dr  ro 

H..dr  CM  -dr-d-H 
kn  o  co  _d"-d_  r-o 

•V     A  °\ 

l>-V0  K\ 


CM 


VO  ONO-vO  CM  H 

l>-_d"0  rH  ON  rH 
VO  CM  O^D_drNN 


CO  C  LCN 
CM  H 


CM 


to 

fciO 
Pi 
°H 
Pi 
ft 
CO  CO 

CO 


CQ 

Pi 
H 
O 
> 
Pi 

CD  O  Sh  CD 
Ph  -P  CD  co 


CO 

CO  CO 


CD 

o 


CO  Pi 
O  O 


rd  °H  g  CD 

c;  o  k 

<tj  Pi  © 

CO  ,V,  >:> 

CO  H  ra  °H 

CO  Ph  l_)  O 


5 
UN 

VO 

LfN 


LCN 

LfN 

o 

o 
-d- 


LTNVO  ONHvO  LCN 

CM 

_dfVO  KNCO  rC\  CM 

ON 

cvi_drCM  onvo  kn 

CO 

•\     p\     ^  »\ 

H  VO  CM 

U'N 

NNCM 

VO 

CO 
CO 

o 


rH 

LfN 

KN 

-dr 

LfN 


LfN| 

• 

O 

i=H 

rH 

PQ 
<J 


o 

VO 

1 

o 

CO 

LfN 

m 

ON 

o 

rH 

o 

CO 

tH 
K 
<U 
H 
^ 
H 

s 

<; 

I-,— 1 

o 

E-f 

S 

o 

Eh 


O 


P 

ft; 


ON 
LfN 
I 

CO 

LfN 
ON 


CO 

o 

co  l 

O  LfNj 

H  I 

H  H 

P  LfN 

M  ON 

S  H 


M 

LT 

I 

VO 

LP 
ON 
H 


ON 
KN 
CO 
»\ 
CO 
LfN 


ON 
I  J  KN 

o|  CO 
I 

CO 
LfN 

i 


o 

KN 

KN 

o 

KN 

KN 

J  ^° 

rH 

o- 

i  vo 

VO 

1  KN 

KN 

l>s  id 

H  CO 

ft 

P<  co  ;1< 

I  1  CO 

CO  H  Sh 

CD  CD 

!>>ES  -P 

^  H 

O  a  «H 

-P  O  (xj 
CD  -P 

W^h 

CO  O 

co  d 

^  3 

•P  CD  CO 
CD  H 


o 


CO 

o 

Eh 


CD 


H 

CM 

KN 

O 

-d- 

-d* 

P 

H 

CM 

KN 

•\ 

CD 

CO 

CO 

T3 

KN 

KN 

-p 

H 


CD 
CO 

o 


VO 

CM 

CO 

<+H 

VO 

_d 

O 

KN 

CM 

VO 

CO 

»\ 

rH 

o 

CM 

rH 

KN 

KN 

CD 

O 

-p 

Pi 

CO 
co 
CO 

CD  • 

H  ON 

ON 
S  H 
O 

Jh  H 
<+H  «H 

rH 

d  ft 

cd  <; 
ft 

g  © 
ft  Pi 

■H 

PI  co 

CD 

CD  CO 
P  CD 
Ph 

co  CO 
CO 

£  fl 
O 

Pf  -p 

CD  Ci 
P  CO 

?  B 

^  CO 

CD 

O  H 


84 


TABLE  NO  .  .6 

SOURCE  OP  WATER  CONVEYED 
TG  THE  PENINSULA  DIVISION 
YEARLY  AVERAGE,  MILLION  GALLONS  DAILY 


1956-57    1957-5.6    195^:22  I9.i9- 


Pleasanton  Wells  None  None  None  None 

Sunol  Filters  0.i|  6.1  6.7  _  " 

Calaveras  Reservoir  30. 7  17*8  4$  »4  l'1  .6 

Hetch  Hetchy  Water  Supply  §3,6  75.7  9/J..9  1J;6»8 


TOTALS  121^.7  99.6        139  .0  165J4. 


TABLE  NO.  7 

WATER  DELIVERED  THROUGH  PIPELINES 

Water  Transported  into  San  Francisco  Consumption  Area  (1959~60) 

San  Andreas  rjhrn  Fipeline  23,2  M . G * D . 

Baden-Merced  Branch  30"  P/L      6.2  "  "  " 
Crystal  Springs  lA'1'  P/L 
»  "        60"  P/L 

Sunset     60"  P/L 

Total  San  Francisco 

Consumption  Area 


6.2 

2k  *k 
kk.k 


i»  ??  ii 
i»  if  tl 
»?    i?  S? 


IO.'iJi 


.D. 


Water  Transported  to  storages 

Crystal  Springs  to 

San  Andreas  5^- »k  M.G.D.. 
Bay  Division  to 

Crystal  Springs  136.3  G.D. 
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TABLE  NC  .  3 


WATER  DELIVERED 


AT  THE.  CONSUMERS1  METERS 
SAN  FRANCISCO  DISTRICT 

1956-57      1957-58  1958-59  19^9  ~6p_ 

Average  Active  Accounts               152,353      153,085  153,790  1- '!-,  ^5 

Number  on  June  30                         152,653      153,516  154,063  If'!,;  »7 


Metered  Delivery  (M.C.F.) 

Residential  1,391.1      1,425.2  1,512.6 


Com'l  &  Ind'l  1,958.2  1,971.7  2,03c. 3  -,I10.o 
Municipal  -  Actual                          21.2  22.7  25.0  26.5 

Municipal  -  Comparisons  249*1   224,8  254.6  2&2»Ji 


Total  (M.C.F.)                          3,619.6  3,644.7  3,822.5  3,950.'"- 

Average  (M.G.D.)                            74.4  74.9  76.5  80. 7 

SUBURBAN  DISTRICT 

1956-57  1957-58  1958-59  1959-60 

Average  Active  Accounts                    695  653  654  683 

Number  on  June  30                              666  641  667  699 

Metered  Delivery  (M.C.F.) 

Regular  Rates                                 II6.5  122.6  1-45.9  169.7 

Civil  Div'n  for  Resale              1,311.0  1,453.8  1,731.0  1,934.0 

Private  Utilities  "                       947.6  979.6  1,185.1  1,218.9 

S.F.  Municipal-Comparison               »  29.3   33*3  44.3 

Total  (M.C.F.)                            2,375.1  2,585.3  3,095.3  3,366.9 

Average  (M.G.D.)                               48.8  53. 1  63.6  66.8 

TOTAL  SYSTEM 

Metered  Delivery  (M.C.F.)             5,994.7  6,230.0  6,917.8  7,317.2 

Average  (M.G.D.)                                 123,2  128.0  142.1  149.5 


*San  Francisco  Municipal  Accounts  in  Suburban 
area  now  shown  separately. 
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TABLE  NO.  9 

AVERAGE  DAILY  CONSUMPTION  SINCE  12  6  R 
CONSUMPTION* IN  MILLION  GALLONS  PER  DAY 


Venturi  Meter  Records 


YEAR 

1270 

1275 
1220 


M.G.D, 

6.0 
11.7 
12.7 


YEAR 

1225 
1290 
1295 
1900 


G-D 


17.0 
20.^4- 
19.9 

25.5 


YEAR 
1905 
1910 

1915 
1920 


M.C-.D. 

42.6 

36o2 


YEAR 
1925 
19  23 
1929 
1930 


M.  G<  D 

50,1 

52.1 
52a 


Note:  At  noon  on  March  3>  193°  the  San  Francisco  Water  D3pa.ru: 
acquired  title  to  the  operative  properties  of  the  Spring 
Valley  Water  Company. 


nt 


Fiscal  san 


Year 

1930-  31' 

1931-  32 

1932-  33 

1933-  34 

1934-  35 

1935-  36 

1936-  37 

1937-  33 
193^-39 

1939-  4o 

1940-  41 
19^1-42 

1942-  43 

1943-  44 
191+4-45 
1914.5-11-6 

1946-  47 

1947-  42 
1945-49 

1949-  50 

1950-  51 

1951-  52 

1952-  53 

1953-  54 

1954-  55 

1955-  56 

1956-  57 

1957-  52 
195^-59 


Francisco 
4972 
49.3 
46.4 

47.3 

42.1 

52.3 
55.1 
53.3 
56.9 

59.6 
60.7 
63.5 
69.2 
76.1 
79.0 
S3* 7 
23.3 
21.3 

23.1 
22.2 

22.9 
22.5 

29.7 
91.1 
91.3 
29.9 
94.0 
100.6 


19^9-60  104.4 


Sub- 
urban 

3.1 

2.S 

2.6 
2.4 

3.4 

5»o 
6  4 

9.0 
7.3 

7-7 

2.6 

11.4 
17.9 
17.2 
12.6 

19.7 
19.? 
19.6 
23.0 
26.2 
29.9 


1 


1.6 
47.2 

46.5 
57.0 

63.4 


Total 
System 

52.3 
52.1 
49.1 
49.9 
50.5 
54.2 

52.5 
52.3 
63.5 
62.6 
62.0 
71.2 
77.2 
27.5 
96.9 
100.9 
101.9 
101.0 

103,2 
102.7 
105.2 

109.1 
112.4 
124.9 
135.7 
139.1 
143.0 
i4o.5 
157.6 
167.8 


Max. 

Day 

£o77 

65.  6 

60.4 

64.;? 

65.4 

62.0 

70.7 
72.4 
24.6 

29.5 
90.0 

94.5 
106.9 
109.9 
134.9 
131.9 
135.6 

13^.3 
13^.3 
139.1 

147.7 
154.0 
166.2 
197.0 
190.0 

217.5 
224. 1 

211.3 
246.0 


Min. 

Day 

4173 

39o6 

39o9 
9.1 

,U.3 
43.0 

K-7 
46.7 


.5 


42 

51.6 
52.0 

53-1 
60.  2 
70.4 
74. 7 
72^9 
76.5 
74.  2 

73.3 
73.3 
17.} 
77.6 

23.7 
22.0 

92.5 
23.0 

92.7 
25.3 
92.5 


Max, 
Month 
57.2 
59.4 


3 

53*7 
52*1 
62.1 
63.2 
65.4 

7J.5 
76.6 

77.9 
35*7 
92.3 
101.1 
116.5 

115.3 
117.0 
122.6 
124.4 
120,7 
126,1 
1,50.2 
140.  2 

157.3 

166.4 

176.7 

179,7 

125.  2 
206.5 


274.0    IOI.7  217.6 


an. 

Month 
4770 

47o 
44. 6 
45  a 
46.2 
50.3 

Rl  & 
53.4 
54.2 

60.9 

6o.6 
61.7 
62.6 
76.2 
23.2 
8260 
26.2 
22.0 
26.4 
22.0 
22,6 
92.1 
99.4 
107. 2 
110.3 
112.2 
112.7 
111.6 
117.6 

126 .0 


NOTE:     Writer  Department  deliveries  for  consumption  in  the  major 
inhabited  portion  of  the  northerly  47  square  miles  of  San 
Mateo  County  are  included  in  the  figures  in  column  headed 
"San  Francisco"  and  are  not  included  in  the  figures  in 
column  headed  "Suburban"  in  Table  No.  9. 


piscsl  year  begins  on  July  1  and  ends  June  30. 
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TABLE  VO.  10 
AVERAGE  DAILY  CONSUMPTION  BY  LISTIiK 

GALLONS 


Increase  +  $f Increase 
District  1959-60  1958-69  or  or 


Decrease  ~      Dec r 3 a s e 


Summit  and 

Forest  Hill  1 , 3^.8,24.78        1,22)4,630    +'    123 , 8)48 

Stanford  Heights  4* 0ll±,l\2l±  ii, 265,055  ~"  250,631 
Sutro  9,667,522        9,^38/929    +  228,593 

Sunset  248,330,896      24.5,^70,786  +2,868,110 

College  Hill  8,325,067        7,62^,5l|0    +  702,427 

University  Mound  30,589,426  30,516,6^4  +  72,782 
Merced  Manor*         2,155, 519        2, 108,386  t_jiliil^ 

Total  City  10i|, ^0,232  100,  647 , 970  +  3,792,2.62 
Suburban             65,595,065      56,975,86,6  +..6,421,197 

Total  Entire 

System""  '  167,835,295  157,621,836  +10,213,2459  +  6.5 

♦Merced  Manor  consumption  not  measured  directly.     Any  inaccuracies 
would  reflect  in  suburban  and  Sunset  consumption. 


+ 

10.1 

+ 

( 

2.4 

+ 

0.3 

+ 

c 

.  - 

■f 

J  mC. 

+ 

.....  5l»2 

+ 

3.8 
11.5 

TABLJ^J^JJ. 
PEAK  DAY  CONSUMPTION  BY  DISTRICTS 
GALLONS 


District  1959-60  1958-59  1957~58 


Forest  Hill              5,467,000  4,021,000  1,571,000 

Stanford  Heights     6,905,000  7,313,000  5,575,000 

Sutro                       12,370,000  12,010,000  12,879,000 

Sunset                     64,567,000  68,013,000  56,294,000 

College  Hill          12,4&5,000  12,843,000  10,777,000 

University  Mound  42,364,000  46,455,000  45*473*000 

Merced  -Manor   4*159*000  „5^54aP_00  45  213,000 

Total__City      137,6l4,000  135,180, 000  121,715,000 

Suburban         156,576,000  2Mk>22k>^22  95,268,000 

Total  Entire 

listem"    "   '    273,990,000  245,990,000  211,3243,000 
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TABLE  NO.  IN- 


OFFICIAL METER  T^STS 


During  Fiscal  Near  Ending  June  30,  I960 
PERCENTAGE  OF  VARIATION 


Nuu.be r  Tested 


Percentage 


Fast 
Slow 


TOTAL 


5  1 


1  - 


TOGS 


iia  t  i 


1 


1 

2 


33.3^ 


3  100.0$ 


PREVIOUS  TOTALS 


YEAR 


1956 
1957 
1958 
1959 


1 
1 
1 


2 

1  3 


2 


1 

2 


8 
7 


Refunds  1959-60  Account  of  over-registration  -  $  2.26 
Increases       11       "  "        11     under -resist  rat  ion  -  0.00 
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TABLE .  NO  .  15 
UNIT  COST  FOR  METER  MAINTENANC] 


TT-J  Q 


BRANCISCC 


Year 

1955-  56 

1956-  57 

1957-  58 

1958-  59 

1959-  60 


Meters 
in  use 


Total 
Cost 


Cost  per 
Meter 


156,058 
156,870 

157,771 
157,965 
158,561 


£133,630.83 
136,237*35 
165,421.19 
178,796.25 
167,619.78 


0.86 
0.87 
1.05 

1.13 
1,06 


Labor  Cost 
per  meter 

I  0.510 
0.493 
0.757 
0 . 843 
0 . 649 


TABLE  NO.  16 


UNIT  COST  CF  METER  INSTALLATION 


IN  S.AN  FRANCISCO 


Other 
Cost  per 
Meter 

I  O.346 

0.373 
O.291 
0\  28  8 
0,409 


1956-57 

1957-58 

1958-59 

1959-60 

Meters  Set 

Percent  3/^"  a^61  smaller 

Labor  (incl.  overhead) 

Supervision 

Meter 

Material 

Equipment 

Paving 

Miscellaneous 

1,687 
75.0 
1  9.59 
O.32 
38.15 
3.08 

0.23 
1.40 

1,879 
76.0 
$  IO.36 
0.32 
31.86 
6.22 

O  .  J  J 
1.09 

2,171 
7^.7 
1  3.91 
0.11 
26.58 
4.24 
0,16 
1.04 

e  -LO 

2,035 
72  .5 
$  8.01 
0.27 
37.07 
7. 78 
0.20 
1.58 

'WJ r  f 
TABLE  NO. 

1  50.18 
17 

A-  'J  0,     O  O 

4j5  .51 

UNIT  COST 

OF  SERVICE 

CONNECTION 

S 

NI 

]W  AND  RENE 

wTED 

IN  SAN  FRANCISCO 


1956-57 

1957-58 

1958- 

19591- 

60 

Services  inst 

ailed 

2,405 

2 

,857 

4,097* 

3,657* 

Percent  3/4" 

installed 

63.8 

62.7 

72 

.0 

* 

Labor  (incl. 

overhead) 

%  56.90 

51.70 

s?  ^3 

.  62 

;53 . 

34 

Supervision 

1.89 

1.73 

1 

.44 

1. 

78 

Material 

24.24 

21.04 

1-7 

.15 

23. 

84 

Equipment 

4.26 

3-78 

•  79 

3. 

35 

Paving 

16.67 

12.70 

16 

.03 

20 . 

25 

Miscellaneous 

1 

.30 

1. 

35 

S103.96 

90.95 

1  82 

.41 

1,103. 

91 

Does  not  include  613  domestic  services  installed  under  contracts 
or  40  fire  services.     Services  installed  prior  to  1958-59 
include  new  and  renewed  services  installed  both  by  the  forces  of 
the  Department  and  under  contract. 
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TABJE  NO.  20 

RECORD  OF  CCI  SUi::^i5'   1:  ,;ML  tSo  _  RELATING  TO  WATER  QUALITY 

COMPARISON  OF  INQUIRIES  RECEIVED 
BY  DISTRICTS 


1956-57      1957-58      1958-59  1959-60 


Francisco  Street 

0 

0 

0 

5 

Stanford  Heights 

14 

53 

46 

18 

Sutro  Reservoir 

35 

87 

61 

58 

Sunset  Reservoir 

119 

220 

178 

198 

Potrero  Heights 

0 

2 

7 

6 

Sunset  Lombard 

3 

7 

10 

0 

College  Hill 

34 

68 

97 

44 

Merced  Manor 

14 

55 

29 

21 

University  Mound 

37 

68 

42 

36 

Forest  Hill 

5 

2 

0 

0 

Presidio  Heights 

1 

0 

0 

0 

Summit 

0 

10 

13 

11 

McLaren  Park 

0 

1 

0 

0 

Meyers  Tank 

0 

1 

0 

0 

Silver  Avenue 

0 

1 

0 

0 

Wilde  Avenue 

0 

0 

0 

1 

TOTALS 

262 

575 

483 

398 

TABLE  NO.  21 
RECORD  OF  NC  v.'ATER  ,  INCISE  ,  ETC  . 

(a)     Those  for  which  the  Department  was  responsible: 


1956-57 

1957-58 

1958-59 

1959-60 

Service  or  main 

broken 

82 

60 

93 

83 

S/0  at  main  or 

meter 

8 

11 

23 

4 

District  temp'y 

.  S/D 

0 

0 

1 

4 

Service  choked 

0 

0 

8 

1 

TOTALS 

90 

71 

125 

92 

Percentage 

15.8$ 

15»5fo 

19.5% 

18. 5# 

(b)     Those  for  which  the  Consumers  were  responsible: 

Choked  House  Pipes 
House  Valve  Closed 

"        11       out  of  order 
House  Pipe  Broken 
False  Reports 

TOTALS 

Percentage  b4.2/o  ts^»5^  ouo7*>  <~>±  o/ 

TOTAL  NO  WATER 


131 

111 

171 

93 

41 

36 

73 

48 

111 

83 

92 

80 

35 

36 

63 

55 

161 

122 

118 

129 

479 

388 

517 

"  405 

84. 2/^ 

84.5^ 

80.5% 

81 

569 

459 

642 

497 

Noise  80  85  97  HI 

Miscellaneous  166  200  286  312 


95 


TABLE  NO.  22 


R  TP  PORT) 

_  KJ_r  _  JrU  U.n. 

A  T\TT\ 

QTTppr  v 

LARGE 

ANJJ 
BILL  COM 

PLAINTS 

i95p- 

57  1957-58 

195o-59 

1959- 

Meter  Only: 

Too  Small 
Too  Large 

21 

8 

12 

22 
7 

oervice  uniy. 

Inadequate 

796 

843 

Zi  9  1 
HrC  1 

1,064 

1  i' 

841 

rieuer  ana.  oervice. 

Too  Small 

267 

464 

478 

430 

Housepiping: 

( Includes  valve  unless 

VCtl  V  C     vll  -L  jf       J-O      -LI1V  vJJ_Vv_/U_/ 

U. 

Inadequate 

4? 
1,226 

1    c  0  9 

26 
1,9^9 

1 ,  u  u  u 

8 

0 

0 

0 

Resurvevs : 

85 

64 

94 

43 

Special  Inspections: 

1,181 

Total  Number  of 
Inspections : 

1,268 

1,871 

2,069 

2,868 

Large  Bill 
Complaints : 

8,232 

9,730 

10,212 

9,482 

96 
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TABLE  NO.  2k 


PIPE  RECORDS 
CITY  DISTRIBUTION  SYSTEM 

WROUGHT  IRON  AND  STEEL  PIPE 


Size 

3/k" 
i  iA 

1  1/2 
2 

I 

I 
12 

16 
20 
22 

2? 
2t 

30 


1/2 


7  1/2 


Total  Pipe 
in  Ground 
July  1,  1939 

12,037' 

33,893 
3,728 

209,560 

3,886 

SOljL 

3,809 

6,555 

25,389 

66,322 

25,309 
3,637 
14.8,880 

ij.2,553 
2,  i±09 

56,613 

8,896 

22,178 

*  12,060* 

26,216 


Pipe 
Laid 
1959-60 

0' 

195 
0 

k$Z 
0 
0 
0 
0 
0 
0 
0 

1,266 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 


Removed  or 
Abandoned 
1959.-6,°- 

0' 

280 
0 

h,kn 
7,915 
1,550 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Total  i ipe 
in  Ground 
June  30,  i960 


12 

33 
3 

V>\7> 
202 
25 
3 


25 
67 


liS 
1|2 
2 

56 
o 
22 
12 

26 


037' 

S08 
72b 
927 
137 

hl7 
bd6 
80I4. 
809 

555 
fo6 

3g9 
588 

309 

657 

880 

p53 
f.09 

613 
896 
178 
060 
216 


TOTAL 

W.I.&S.      790,512'  1,996'  34,21 61 

^-Correction  from  last  year's  report. 


778,292' 


TRANSIT'S  PIPE 


6" 
8" 


17,560 
214.,  872 


251 ' 

0 


762' 
0 


17,0)4.9' 

21+,  872 


T0TAL  l.o 
TRANS  ITE  WL^eL 


251' 


762 


1+1,921' 
99 


TABLE  NO.  2k  (Cont'd) 


CAST  IRON  PIPE 


Total  Pipe 
in  Ground 
Size         July  1,  1939 

2"  26,9k0» 

3  59,727 

L  510,663 

6  1,814.8, 7k0 

8  1,606,889 

10  6,100 

12  537,626 

16  320,280 

20  22,'6i|2 

22  -19,058 

21+  51*793 

30   ^27 

TOTAL 

c.i.  5,015,755' 

TOTAL 

ALL  5,8I(.8,699' 


MILES  1,107.708 


Pipe 
Laid 
19J3j^-_60 

178' 

0 

921 
17,583 

20,333 
0 

7,066 
2,16)4. 
0 

0 
0 
0 


14.8,214.5* 
50A92' 
9.563 


Removed  or 
Abandoned 
I959-6O 

I4.OO' 

0 

800 

100 
0 

265 

0 

50 

0 

, 

_222 


7,465 ' 

22,1^3' 


[(..251 


Total  Pipe 
in  Ground 

iiHi®  ..3°. '.J J. 6°. 
26,718' 

500,634 
1, 805, 523 
1,627, 122 
6,100 

22,592 
19,058 
51,793 
U,397 


5,056,535' 
5,876,748' 

1,113 -020 


100 


TABLE  NO.  25 


VALVE  RECORDS 


Gates 


Service 
Gates 

5O.3 
622 
1^62 
342 

11*. 


138 

4^02 
1^087 
6 

20 

64 

23 

20 
2 

3 
l 


11,813  1,943 


June  30,  i960 
CITY  DISTRIBUTION  SYSTEM 

Blow-Offs      Air  Valves 


127 

324 

5 
0 


3/4" 

10 

3/4" 

1 

1 

1* 

2<d7 

ii 

2 

914 

2 

242 

552 

1 

6 

233 

8 

124 

8 

12 

20 

16 

3 

2,406 


1,392 


Check  Valves 


2 


6 
8 

12  12 
287  16 


7 
10 

1 

13 

28 

4 
2 


Stop 
Cocks 


5/8"  18 
3/k  1^8 
1  199 

2  2,586 


102 


3,900 


SAN  SYSTEM 


GATES 


1" 

6 

5" 

28 

12" 

97 

18" 

13 

30 " 

4S» 

12 

2" 

355 

6" 

702 

IV 

1 

20" 

zh 

36" 

25 

5^" 

6 

3" 

1*3 

8" 

782 

15" 

1 

22" 

2 

21 

4" 

250 

10" 

32 

16" 

72 

2^" 

17 

W 

Butterfly 
Valves 


60" 
66" 
72" 


4 
1 
2 


Air  Relief 
Sluice    &  Vacuum 
Gates  Valves 


^5 


932 


Check 
Valve 

373 


Stop 
Cock 

i+86 


TOTAL 


Mi sol. 
35 


2,53^ 


101 


oo 

H  Pn© 
«  I 

*>  -P  o 
O  01  K> 
HOI 
On© 


o 

04 

d 
«-t 


o 

I  ©vD 

S  -p  I 
o  ©  o 

O  HK> 
ft  I 

^5.  NO 


*  J 

o  (4 

©  4  -H 

■POP 

P  H 

a 


»  n  <o 
P  ° 


*4 

o 
p 
o 
© 
u 
p 
a 
o 
o 


t- 

UN 
vO 

i 

o 

--t 


cm 


o 

o 

H 


§ 
O 

o 

a 

o  to 
d  c 

rH  «rl 
O  P 

O  O 
•  CB 

c  u 

«H  P 


o 

3  5 


KN 
CM 


CM 

N"\ 

—J 

ON 

NO 

• 

• 

# 

co 

rH 

—1 

rH 

vO 

CO 

O 

co 

• 

» 

» 

KN 

CO 

CM 

KN 

UN 

o 
o 
1-1 


o 

o 


01 

©  >* 

rH  d 

-h  as 
S  ft 

a 
•  o 

CO  u 


1 

a) 

H 
© 

©& 

d  o 
at  a 

o  a 

t-i  o 

o  u 

O  H 


O 

o 

i-4 


o 

ON 

ON 

NO 

UN 

o 

1 

t 

1 

NO 

ON 

t— 

1 

rH 

rH 

CM 

NO 

1 

1 

i 

1 

CM 

ON 

o 

UN 

rH 

CO 

ON 

ON 

ltn 

UN 

ON 

UN 

Jn 

1 

OJ 

UN 
1 

1 

rH 

H 

rH 

-it 

1 

1 

1 

UN 

CO 

CM 

© 

-p 
« 


o 
© 
a 

O  C 

S 

P 

© 

Sen 
© 

CO  p 


i  © 

c  ft 
o  W 
o  o 

d* 
©  d 
a  o 

d  <H 
O  P 

OS  a 


co 

• 

CM 

KN 
UN 


o 

O 

O 

UN 

o 

O 

8 

• 

• 

• 

• 

• 

IfN 

o 

r-H 

UN 

UN 

c- 

t— 

NO 

c- 

UN 

ON 

ON 

CO 

NO 

UN 

% 

* 

KN 

CVJ 

CO 

UN 

CM 

KN 

3 

UN 

CO 
KN 
• 

ON 
NO 
C- 

NO 

KN 


o 

KN 

a 

NO 
» 

NO 

KN 


CO 
KN 


<x> 


o 
o 

• 

NO 

CM 

NO 

rH 


© 
U 
•H 


d 


co 

UN 


K\ 


CM 

CM 


O 

UN 


CM 
CM 


o 

o 

O 

O 

o 

o 

o 

o 

O 

o 

rH 

H 

H 

rH 

rH 

ON 

ON 

On 

ON 

UN 

UN 

On 

UN 

UN 

1 

1 

UN 

1 

1 

o 

ON 

KN 

C— 

CM 

H 

1 

H 

CM 

1 

1 

1 

1 

1 

CM 

CM 

CO 

t— 

NO 

rH 

H 

co 

co 

ON 

ON 

ON 

UN 

UN 

UN 

UN 
1 

ir\ 
I 

1 

UN 

NO 

1 

rH 

rH 

t- 

CM 

H 

KN 

1 

i 

1 

1 

1 

ON 

rH 

CM 

KN 

rH 

rH 

iH 
ft) 

■d  • 
o  o 

P  c 

©  M 
«H 

O  « 
O  © 

»  d 

CO  •H 
<  H 


O 

NO 
• 

H 

KN 

CM 


NO 

CM 


On 


O 

NO 

Jh 

CM 
I 

UN 


© 

u 


© 


O  I  ©I 

O  -H  ©I 

»  m  -d 


!> 
P 


CO 


P 


UN 


P 
P 


KN 


d 

«D 

d 

© 
ft. 


CM 


«8  © 

©  *3 
d  © 

1 1 
©  d 
h  © 
<j  a. 


KN 


© 

a 

d 

d 
© 

04 


© 

•d 
© 


rH 
< 


KN 


P 
P 


KN 


P 
» 

P 

o 


UN 


© 

09 

d 
© 

CM 


P 
P 


P 

O 
« 

P 

c 
o 

o 


I  p  I 

o  ©  o| 


n 
© 

CQ 

d 

■h  d 

O  «H 

I* 

©  d 
w  c 
©  s 

to 
n  *h 

B8 

CO  K 


N© 

O 
3> 


rH  rM 
©  O 

5^ 

d  © 
*h  d  h 
©  d 
n  ©  d 
d  »  3 

♦H  P  O 
©  ©  w 


H  ©  <H  — » 

•  >  d  p 
O  <!  «  o 
p  © 

B    d  00  "O 

co  S  o 

O  <D  fn 

d  p  .d  a« 
»3  n  +> 
oo  ©  » 

*  «  d  © 

NO  *"9  ©  P* 


a? 


a 

ce 

<D 

d 


rH 

CO  60 

d 

©  «H 

O  +3 

d  © 
©  d 

U 

M  O 
CH 

■h  d 

hH  o 
d  KN 
©  • 

6^ 


1 

co 


O 

a 
© 

> 

rH 
© 

>  d 

o 

<*-(  >H 
O  P 
© 

d 

o  © 

•H  ft 

a  O 
U 

©  (h 

>  © 
d  » 
o  o 


©1 

a? 


ft 

a  o 

o 

d  to 

•H 

-H  © 

m 

©  t4 

<m  d 

a  © 

O  © 

> 

CO 

d 

P 

Hd 

o  o 

•  d 

•H  P 

o  © 

P  P 

at 

U  05  O 

CQ  H 

e  • 

o  hctd 

CM  © 

CM  d  d 

a  • 

•H  © 

P  o 

fl  fa  a 

C  S5 

o  ft  o* 

© 

§  P 

*H  CO  ^ 

CQ  © 

P 

d 

© 

■H  H  « 

©  <H 

Bp© 

CO  H  o 

d  "  © 

O  1-H 

d  p  © 

a 

d  © 

O  05  t« 

rH  © 

CQ  !h 

©  »>>d 

ft  ft 

«  U 

©  ^  c 

«  o  -3 

©  «H 

b  d  © 

CC  Oh 

NO  -H  &H 

c— 

UN 

co 


ON 
UN 
CO 


KN 
NO 

CO 


C  M 

0) 

O  © 

Of 

d  o 

B  © 

d 

o  u 

©  o 

KNd 

t4  P 

© 

H  P 

o 

O  © 

© 

d  § 

d  >h 

o  CO 

«H  P 

iH 

CO 

P  © 

a 

U  ft 

O  »H 

« n 

04  04  KN 

a  d  © 

to  to  • 

©  > 

d  d  o 

•  ■P<H 

•H  -3  55 

P  P 

©OP 

o  1 

o  ©  © 

O  drH 

K     <D  U 

H  2  -P 

CM  >  © 

©  o  d 

H  <  04 

PSOO 

NO 

CM 

NO 

f- 

oo 

co 

00 
CO 


102 


oo 

P  vo 
H  I 

©  p  o 

P  00  K> 
O  O  I 

6h  CJvO 


K\ 

H 

LTN 

O- 

H 

H 

KN 

e 

• 

• 

• 

-tf 

vo 

CM 

kn 

CM 

t— 

vo 

LTV 

cvl 

LfN 

•» 

ft 

• 

•t 

ON 

K\ 

LfN 

CM 

KN 
CM 

KN 

KN 
• 

co 
ir\ 
CM 

LTV 

CVJ 


vo 
• 

o 

vo 
KN 

CVJ 
KN 


lf\ 


LfN 
KN 


o 
o 

• 

H 

vo 

ON 

H 


H 

vo 


«9> 


I  ©O 

B  *>vo 
o  ©  I 

OHO 

VO 


o 

IfN 
• 
O 
CM 

LfN 


8 


O 
O 
• 

LfN 

H 

LfN 

CM* 


8 


o 

O 

oo 

ON 
ON 

LfN 

CM 
KN 


LfN 


o 

LfN 
• 

VO 
VO 


CO 
KN 


O 
O 


O 

KN 

KN 
•» 

LfN 
CM 


O 
O 


O 
O 
• 

ON 

1A 

ON 


KN 


O 
O 
H 


O 

IfN 

• 

00 
VO 
» 

o 


o 
o 


LfN 
KN 
• 

KN 
vO 

• 

KN 
CVl 


o 
o 


o 

LfN 

o 

KN 
ON 


o 
o 

H 


o 


©Bp 

•POO 

ai  u  H 

Q  ai 


ON 

LfN 

CD 
H 

CM 


O 
H 

KN 
I 

LfN 


ON 
LfN 
I 

LfN 
I 

H 

H 


ON 
IfN 
I 

CM 
CM 

CM 


ON 
LfN 
I 

i-l 
I 

CM 


ON 
LfN 

I 
f- 
rH 

I 


ON 
IfN 

CM 
I 

ON 


On 

LfN 

I 

ON 
CVl 

I 

o 

H 


-O 
o 
fl 
a 

%H 

p 
c 

O 

o 


•O 

P  *h  cd 
CO  O  £ 


ON 

o 

ON 

IfN 

vO 

O 

ON 

LfN 

ON 

1 

VO 

IfN 

1 

LfN 

ON 

1 

1 

H 

1 

CM 

CM 

CM 

CO 

H 

c- 

1 

1 

1 

1 

1 

ON 

KN 

CM 

ON 

co 

03 
«H 

fl 
O 
h 


© 
•H 

« 

Cn 


■o 
o 

En 


O 

o 


p 
o 
p 

Jh 
©  P 

03 

c 

<d  o 


0) 

a 

•H 

PM 

•O  • 

CO  O 

p  fl 
©  h 

•H 

o  •> 
O  CD 

03  a 

09  «H 
<!  H 


ft 

e 

fl 


H 

a> 

OS 

.fl 
o 

■H 

s 


I 

© 


-o  • 

©  o 
p  fl 
cd  h 

o  © 
a  c 

05  «H 


ON 

LfN 

CM 
H 
I 

LfN 


«H 

O 


►J 

a 

•H 

o 


ON 
LfN 
I 

H 
CM 
I 


l>> 
© 
U 

© 


•O 
© 

£ 


ON 
LfN 

I 
t>- 

I 
C— 


I 

© 

ft 


•o  • 
©  o 
P  c 
a  h 


6h  *H 


o  © 
ro  fi 

m  «H 

<  rl 


o  i  a 

O  «rt  © 

R  CO  -d 


LfN 


LfN 


KN 


a 


© 
<< 

03 

H 
© 
60 

§3 
S  © 

09 

fi-P-P 
•H  H  © 
O  © 

a  u  u 

•H  P  P 

OS  ^JP  CO 

•  fi  © 
H  ©  P 

•  on 

CO  IB  tn 
P  © 
B    ©  O 


ft 
o 


P 
o 


O 


at 

H 

fl 

03 


fi 
© 

04 


o 


at  -O 

© 

•> 

• 

©  at 

oo     >  ra 

a 

p  a 

a  cq 

«  Jh  O 

C  H 

8  a 

fl 

fl  p 

H  P 

fi  <  PC 

•H       fn  rH 

at  -0  o 

fl  © 

©  CO 

at  P  Q  O 

u 

g  c  -h 

© 

p  © 

60 

at  ♦  © 

o 

9  ©  O  p 

S  1 

ra  U 

fl  u 

O 

SB  60o 

©  P  W 

60  U  p  « 

©  p 

eg  © 

> 

03  <H 

•  t^  c 

©  ©  p 

•  3 

gco 

S  P 

60  U 

•m  t> 

MOO  P<— 

fl 

HH  H  >>cO 

H  CO 

03 

fi  © 

H  ^ 

•      S  «  CM 

o  o 

O  © 

a 

C 

•rl  03 

•  a  © 

O      P  © 

«rl  P 

fl      &  ft 

u  a 

fi  © 

fi  « 

O  p  CO 

*  «  Fh  • 

P  rH 

•H  t3  6 

H 

«H  fi 

o 

«H05 

C  . 

B    U  ©  O  O 

c  «  3 

B    H  KN 

O 

C  Pn 

e  a> 

CM  <D  Jh  frt  53 

© 

a  ©  -H  ph 

CM  O 

OB  t-3 

•H 

H 

CO  13  © 

rH  fi  O 

c  o 

iH  ft 

H3o 

fl  _ 

CO  fi 

-0  rH 

3  ft 

ft       <M  fl 

fi  H 

©    •  BH 

a  «h 

T3  P  ft 

tiODOO 

O  © 

S-O  P.H 

Tt  S5 

a  c 

S  « 

C  CO  ^ 

fi  P  fi  *H 

a  cu 

>HH 

fl  P 

s  © 

••0 

at 

at  n  ©  fi  03 

©  %H 

•  HOW 

©  03  fl 

H  fi 

60© 

•  fi 

•H        O  *H 

H  CP 

©  o 

•  «fl 

•  a 

fi  to 

B    U  «  «H  > 

o  o 

•      1  43 
O  ©  03 

B    1h  «H 

H  h 

CJ 

CO  ^5  H  -P  «H 

CO  O  03 

•  © 

• 

*w  H 

OH  ftt) 

TJ    •  © 

c  © 

O  H 

•       O  0,0 

B     fl  © 

•  > 

°£ 

CM  > 

O  O 

B    fl  C 

b  fi  fl  cm  rs 

4)  <H 

NO  O  >  O 

B    fl  "H 

B  O 

ps  a 

NO  «H  W— 'CO 

CO  O 

HW«<fe 

vO  "H  *0 

VO  >A 

»  p 

fl  o  • 

o  ©  o 

p 


c5J 

co 


PS 

KN 

CO 
CO 


co" 
co 


LfN 

CO 

oo 


c8 

CO 


CO" 
CO 


CO 
CO 
CO 


On 

oo 
co 


o 

ON 

CO 


103 


o 

CO 

LTN 

00 

o 

H 

l-l 

• 

• 

• 

• 

o  o 

vO 

00 

KN 

rH  PvO 

C\J 

o 

rH 

a  • 

ON 

LfN 

LTN 

O 

4J  O 

O  «  ro 

On 

LfN 

VO 

E-<  O  1 

C- 

H 

ITS 

H 

o 

KN 
• 

O 

CVI 

o 

LfN 


LTN 
J- 


00 
ON 
« 

vO 

LTV 

On 


VO 
rH 
• 

CVJ 


VO 


o 

UN 
O 
» 
VO 
H 


ON 
ON 

i 

VO 


O 
O 
• 

o 

KN 

co 


o 

LTN 
• 

On 
CM 

LfN 


O 
O 

vO 
rH 


UN 
O 
• 

CO 
ON 

vO 
LfN 


O 
CM 
• 

ON 
LfN 
VO 


LfN 
LfN 
• 

nn 
vO 


O 

ON 
• 

o 

KN 
ON 


o 

• 

NN 
rH 

CO 


o 

UN 

-d- 

KN 
ON 
« 
vO 
H 


LfN 


ON 
CM 

» 

VO 


O 

I  ©vO 

e  ■*->  i 

o  a>  o 
^    °*  < 

V.  vO 


O 
O 
rH 


O 

o 

r-i 


o 
o 

rH 


O 
O 
rH 


O 
O 


o 

o 


o 
o 


o 
o 


o 
o 

r-i 


o 
o 

rH 


o 

1 

ON 

vO 

LO 

CM 

ON 

H 

•o 

* 

o 

<: 

z 

eh 

p 

■< 

•H 

P 

P 

w 

a 

O 

o 

o 

<< 

•< 

« 

as 

o 

o 

p 

o 

t  O 
S  -H 

0 

O  -P 

-p 

U  0) 

«8 

r-l 

P 

Pi 

©  u 

P  <M  © 

as  O  » 
P  «< 


.  -P  P.I 

-H  ©I 


§ 

•H 

a 

> 
•H 

P 


o 

vO 
I 

o 

KN 
I 

VO 


ON 
LfN 

I 

CM 

I 

VO 


■P 

s 

CD 

t> 

CO 

-o 

o  P 

<»H 

«H  » 

O  • 

as  o 

a,  u 


p 
p 


ON 
LfN 


rH 
I 

ON 

ON 
LfN 
I 

o 

KN 
I 

VO 


P 

* 

P 


ON 
l/N 
I 

O 
r-i 
I 

r-i 


ON 
UN 
I 

r-i 
CM 
I 

C— 


© 

-O 

© 


o 

VO 

CO 
rH 
I 

KN 


ON 
LfN 
I 

ON 

cm 
l 

ON 


ON 
UN 
I 

C- 
r-i 
I 

r-i 
r-i 


ON 
LfN 
I 

o 

KN 
I 

VO 


ON 
LfN 
I 

VO 
I 

o 

r-i 


ON 
LfN 
I 

-d 
i 

CO 


p 


p 
p 


p 
p 


ON 
LfN 

I 

VO 
r-i 
I 

ON 


ON 
LTN 
I 

00 

cm 
I 


• 

• 

1 

»-3 

a 

o 

O 

<D 

o 

o 

P. 

<H 

O 

a  p 

p 

t3n 

O. 

a 

©  O 

O 

• 

u 

«H 

« 

P 

5a 

n 

o 

<D 

S3  3 

at 

i-t 

rH 

P. 

«rl  * 

Eh  t» 

© 

<rt 

P  P 

■O  -P 

O  03 

© 

Q 

S3 

©  03 

p  © 

O  <t> 

13  in 

X) 

&  p 

S3  P 

m  p 

©  «H 

O 

• 

O  O 

O 

TO  Ti 

U  © 

<H 

CO 

a.  o 

CO  o 

<  r-i 

fn  En 

-d 

LfN 

vO 

-d 

-d 

KN 

• 

• 

• 

• 

• 

p 

p 


ON 
LfN 
I 

c— 
I 

o 


ON 
LfN 

I 

-d- 
I 

CO 


u 


© 
a 

O 


p 

p 


ON 
LfN 
I 

r-i 
r~i 
I 

CO 


* 

o 

rH 
U 

O 

P  o 

o 

co  to 

P  <H 

c  > 
O  as 

o  a, 


P 
P 


ON 
LfN 
I 

CO 

I 

o 

r-i 


ON 

LfN 

I 

LfN 

CM 
I 

CO 


u 

I 


LfN 


p 

p 


u 

•s 

O  1 

<M 

as 

© 

P  Px 

SP 

o  o 

O 

o 

as 

09  03 

as 

Sh  ^ 

P  P 

Sh 

P  rH 

<H  © 

p 

fl  as 

as  to 

£3 

O  » 

S3  P 

O 

O  © 

M 

o 

-a 

• 

60  <H 

C  CO  o 

•    •  • 

O 

•H  vO 

O  -P  03 

>-d  I 

CO  © 

© 

as  on 

e  > 

r-i 

cu  as  LfN 

co  .p  <J 

-M 

ON 

p 

•H 

r-i  +>  rH 

■a  «rl  p 

Eh 

CO  © 

P<*h  as 

3  ©  ra 

as  cm  g 

C  Sh  to 

•H  r-i 

P  P  P 
<  CO  -H 

e   P  <h 

-d-cb  ct> 

to 

p 

•H 

to 

OS 

© 
© 
u 
o 

o 

•H 
P 
O 

•p  p 

O 


5. 


p 
P  as 
as  p 
co  co 


to 

-p  P  u 

03  <H  .M 

©rap 
U  p  3 
O  O  Eh 
W 

■P 

<m  •  2 
O  o  w 

P  P>  P 
O  O 
rl  13  <H 
•P  P  -P 

o  as  as 
P  P 

03  CO 
P  H 
fflri  ft 
P  O  S 

O  t§  Oh 


■P 

P  "P 

Q  P 
as 


as 


P 
© 

P  * 
•h  as 

CO  <Q 
©  P 
P  P  © 
<H  ©  © 
a)  ©  Sh 

a  £  -p 

P  CO 

•  © 

H  p  P 

•  o 

O    •  «H 
©  H 
C    >  r-i 

CO  <  w 


■p 
o 

O  P 

E© 
© 
©  u 

<P  P 
gCO 

p  © 

«H  Ti 

PP 
<H  O 
©  CO 

■p 
•  p 

H  © 

© 

a  > 

vo  <: 


•p  _ 
p  © 

©  tH 

p  p 

EQ 

O 
P  P 


a  p 

P  co 


©  ra 
S3  P 


e  ^ 
CM  P. 
r-i  O 

w 

P  I  >> 
as  •  © 

©  r-i 
e    >  r-i 

CO  <  < 


p  © 

TO 

©  p 
PCS 
<H 

©  "P 

S3  P 
© 

o  p 
o 

e  o 

vo 

-  ra 

t>  as  p 
P  P  © 
a  P  © 
to  P 
c   ©  p 
-dP  co 


h  P 

H  Ti 

O 

P  -P 

p  © 

<H  © 

p  <:  p 

«H  © 

5  c  ? 
ss  ©  p 

a  p 

•  H  CO 

•  CD 

O  O 
X)  P 

e   p  «h 

GO  CO  &h 


© 

40 

"a*  © 

©  © 

TO  P 
O  P 
>H  CO 

P  © 
•rlrH 
rH 
©  © 

p  to 

Ti  P 

©  M 

S3 

■P 

H  © 

© 

e  > 

co  < 


1 

-p  • 

p 

o  o 

rH 

O 

©  S3 

ON 

o 

u 

CO 

p 

CM 
ON 

co 


-d- 

ON 
CO 


LfN 
ON 
00 


vO 
ON 

00 


ON 

00 


oo 

ON 

00 


ON 
ON 

CO 


o 
o 

ON 


o 

ON 


04 


O 

NO 

1 

On 

NO 

lT> 

on 

• 

© 

o 

< 

3 

55 

S3 

«H 

3 

P 

w 

c 

o 

o 

o 

< 

< 

§5 

ON 

o 

t— 

NO 

ON 

CO 

o  o 

• 

• 

rH  43  y© 

O 

ON 

<0  1 

O 

o 

p  p  o 

CM 

o  n  ho 

% 

O  1 

CO 

vo 

4» 

o 

I  ©NO 

a  -p 
o  © 

O  rH 

p. 


I 

SO 


P  <M  f« 

4  O  d 

p  * 

< 


o 

O 


O 

CO 


-J 

vO 


o 
o 


o 

o  o 

VO 

1  «H 

1 

<r>  B  -u 

CO 

4J  o  © 

CM 

«  O  r-l 

1 

p  a 

N"\ 

ON 
UN 
I 

KN 
I 


co 

§ 
H 

O 
W 


as  • 

o  o 

a>  o 

o  M 


UN 
ON 
• 

o 

UN 
% 

KN 


o 
o 

rH 


ON 

LfN 

I 

CO 

O 
H 

ON 
UN 
I 

UN 

CM 
I 

CO 


ft 
u 


a> 
at 
XI 

o  • 

S3  ^ 


NO 

CM 
H 
» 

NO 


o 


ao 

rH 


o 
o 

H 


ON 
UN 
I 

NO 

CM 

6 

rH 

ON 
LfN 
• 

NO 
I 

o 


43 

a 
ol 

O  P 

a  ft 

•h  as 

o  p, 

a  © 

aSP 

Sh 

© 

C  P 

a)  as 


Q 

UN 

UN 

CM 

• 

• 

• 

UN 

ON 

O 

CO 

KN 

-if 

KN 

O 

•> 

C\J 

rH 

ON 

H 

rH 

rH 

O 

/""V 

o 

o 

• 

• 

• 

o 

UN 

On 

UN 

NO 

"I 

» 

CM 

o 

O 

o 

rH 

rH 

fM 

rH 

o 

O 

O 

• 

UN 

o 

O 

o 

rH 

rn 

o 

Q 

ON 

NO 

vO 

UN 

1 

1 

1 

— -I 

o 

1 

i 
■ 

| 

1 

CM 

—J 

ltn 

ON 

ON 

o 

o 

UN 

NO 

NO 

1 

• 

1 

1 

ON 

ON 

-4- 

— -J 

1 

f\  i 

1 

rH 

| 

■ 
• 

ON 

_J 

cl 

ITN 

| 

• 
■ 

M 

of 

ft* 

H  t>i 

at  ci 

w  P4 

as 

17H   r ") 

p  as 

m  C4 

# 

■hP  IH 

© 

Hi 

a) 

S3  O 

-H  % 

«H  U 

eel 

09 

O  GO 

-P 

«H 

O  <1> 

a  bo 

e 

?! 

o  c 

<D 

O 

CO  «H 

O  *H 

P 

CM 


UN 
CM 
• 

CM 
CM 
KN 


O 
O 


O 
NO 
I 


ON 
UN 
• 

CM 
I 

H 


U 
as 


Eh 
a> 


CM 
• 

ON 
rH 

ON 


O 

UN 
• 

CO 
ON 
KN 


O 

CM 

OO 


O 
UN 
• 

ON 

o 

NO 


0 

0 

0 

0 

rH 

rH 

O 

O 

vr* 

NO 

1 

I 

KN 

CO 

CM 

rH 

1 

1 

KN 

KN 

ON 

UN 

O 

1 

NO 

ON 

1 

fvl 

ON 

1 

H 

CM 

1 

rH 

rH 

1 

ii 

CD 

>> 

si 

«H 

U 

• 

O  O 

ri  s 

.a  h 

rH 

43 

CD 

«H  « 

a) 

H  n 

O  <D 

0  • 

a  c 

•H  Sh 

s  ^ 

^  rH 

Sh 

•  «H  CD 


1  -p 
d  o  • 

O  05  O 
O  SW  SB 
P 


CO 


as 

•O 

CD 

a 

OS 

H 


UN 

P 
P 


UN 

P 

P 


OS 

CD 

a 

CD 


P 
P 


NO 

p 
p 


CM 

P 
P 


P 
P 


N£> 

p 
p 


c\J 
o 

ON 


ON 


NO 

o 

ON 


co 
o 

ON 


ON 

o 

ON 


o 

ri 

ON 


H 
H 

ON 


CM 
H 
ON 


ON 


P 


a 

M 

n 

1 

• 

« 

• 

C 

at  43 

0 

C  ft 

• 

H  © 

rH 

<H  CD 

-O  «rl 

P  -H 

P 

•O  © 

rH  > 

•  S 

P  CD 

c  c 

00  w 

© 

•H  < 

X 

• 

^  e 

S  Sh 

as  O 

OS 

rH  © 

1* 

§  0 

A 

0 

0  63 

3  P 

P  (0 

rH  Sh 

©  a) 

•H 

O 

-O  ra 

rH  CO 

i?i 

oS 

©  P 

F>  as 

©  IH 

bD*H 

43 

03 

O 

^3 

«  CO  © 

OS  jp 

O  © 

r}  0 

as  0 

Jh 

P  O 

J§  t3  4i 

O  0 

«H 

bOP 

CC  as 

O  ft 

W  Sh 

la  43 

p 

rH 

CD  CD 

as 

h  g  0 

0  f3 

1  f»C 

N 

•H 

as— . 

CO 

C! 

P  CO 

S3  CD  CD 

a  a 

H  3  4* 

•H  O 

a  4>  © 

C  -H 

s3  g 

C  C5  $3 

S3  f>>43 

O 

P 

ri  »  U 

«H 

«H  CO  "H 

Pt  W 

ft  > 

%H  $4 

•H  3 

•rl  «rt 

•H  Sn  CO 

O 

A) 

P  43 

CD 

U  CO 

OS  1 

C  n  < 

0 

•-3 

<w  © 

©  CD 

n  f-. 

CO  CD  CO 

P  •> 

O  Sh 

a 

m 

O  S 

0  S3 

p  as 

C  £> 

CO 

to  * 

CO  vH 

©  0 

0  S3 

S3  O 

•H  ©  43 

O 

C  * 

•H  «0 

c  » 

•O  O 

rt  >  s 

«H  t-i 

t\  P  • 

•H  J3e 

©  X!  co 

CD  CD 

OS  »rH 

cd  *0 

•H  -H  P 

a 

as  TJ 

©  43  CM 

S  O 

<D 

P  SZ 

is  •  H 

O  ShQh 

9£ 

OS  p  (h 

53   •  > 

a  3 

C 

H 

CD  as 

as 

43  O 

p  © 

SOP 

.§ 

©  rH 

0  © 

•  1  O 

P 

CD  %H 

•  >  60 

• 

as  CQ  -O 

•  1 

•  >  PQ 

•  CO  0 

M  P 

•H 

O  O 

m  <:  a 

H  CD 

u  .  c 

© 

H  43  C 

M 

H  << 

H  © 

•  P  bfi 

6h 

as 

•  H 

•  U 

O  Ih  as 

rHK 

•  ©  a 

•  « 

♦  aS 

•  «rH 

CJ  ©  d 

rH  P 

O  TJ 

0  at 

rH  © 

0) 

O  ©  CO 

CJ  • 

O  ^3  Sh 

O  >>  ft 

©  fH 

Pi  a 

0  tJ 

p,  bo  a 

£3  43 

© 

p  Sh 

as  © 

e  Sh  i-h 

CD  4> 

e  0  c 

e  cr 

x  zs  3 

<H  © 

e  p  0 

S  > 

e  On  © 

e  &  « 

CM  P  fn 

«  -e 

no  *  aS 

CO  CO 

w  «<  P 

(Z4  09 

NO  CO  43 

no  <; 

NO  H  CO 

NO 

rH  CO** 

UN 
H 

On 


105 


o  o 

(8  -P  o 
+»  n  k> 
o  o  i 


CO 
• 
KN 
H 


O 
KN 
• 

LfN 
H 
IfN 

KN 


3 
UN 

CM 


O 

o 

I 

ON 

* 


O 

o 

1 


o 
o 

a 


o 

IfN 
• 

KN 
ON 
■» 

NO 

KN 


O 

CO 
CO 


8 

» 
H 

ON 


o 
o 

fa 

I 

ro 

CO 


ON 
IfN 
• 

O 

co 

CM 


o 
o 
• 

lTN 

evi 

IfN 
«t 

H 
H 


O 
O 
• 
O 

NO 
ON 


o 

.  ©NO 

o«o 

O  H  ro 
„    P.  I 

V.  vO 


o 

o 


o 
o 


o 
o 


IfN 

KN 


o 
o 


O  O 
•  -H 

©  H  -p 
■P  O  © 
©OH 

p  oj 


o 

NO 

I 
I 

CM 


o 

NO 

it 

I 

NO 


o 

NO 

I 

o 

-4- 


o 

NO 

I 

KN 

( 

LTN 


5^2 

«  o  © 

P  B? 


o 

NO 

1 

o> 

NO 

in 

CM 

ON 

H 

• 

© 

o 

•4 

d 

m 

En 

3 

43 

d 

1 

o 

03 

o 

o 

3 

1 

ON 
IfN 
t 

to 


i 

© 
p. 

•rl 
CL, 

• 

© 

•H  « 
o  ra 
o  « 
<a  a 
m  «h 

<:  rH 


t 

o 

NO 

I 

KN 

• 

IfN 


Hi 


o 

NO 

I 

CO 
CM 

I 

NO 


1 

& 

•rl 

<d  o 
© 

•rl  » 

o  n 
o  © 
n  d 
n  «h 
<!  H 


o 

NO 

I 

CO 

cm 
I 

NO 


© 
© 

•rl 


o 

NO 

I 

co 
cm 
1 

vO 


IT 

& 

H 
© 
© 


o 

NO 

I 

ON 

T-i 

I 


© 

o 

d 
© 

Cm 
o 

©  *•> 
o  § 

P  Pi 

<-1  o 
WO 


o 

VO 

I 

ON 

H 


«d  o 
q  © 

©  *-> 
Eh  © 
H 
a  Pi 
©  © 
u  © 


ON 
IfN 

I 

CXJ 
CM 

rvj 


©  o 
o 
©  a 

Pi  d  t0 
♦HOB 
P«  «-t  «H 

■p  d*-* 

§2*1  d 

O  U  *H 

«h  -P  ©  a 
ti  a  a.  *h 

•3  o  — p 


o  •  © 

•d  u 
•  «h  © 
o  <o  -d 

o 

•H 

a 
> 

•rl 

P 


NO 


P 


P 
P 

o 


CM 


p 
p 
o 


CM 


P 

P 

o 


CM 


P 
P 

o 


IfN 


© 

•d 

I 
© 

H 


CM 


P 


O 


CM 


© 

r-i  © 

a)  "d  © 
d 
© 

a 

© 
a, 


VJ    w  w 

53 


I 

©  £> 
r-i  SJ 
O  I  CO 
-p  © 

tl  03  «0 
O  ©  -P 

^| 
d  KH 

•rl  4*  © 
dH 

h  «h  <d 

«  £  g 

B 

H  d 

©  d  *h  d 
©  a  p  o 
■p  —  «rl 
co  ©  w 

e  Ti  d  > 

c\j  P  fl  -d 


W 

•P 
o 
© 

o 

© 

■p 
© 
■p 


a  - 
d  H 
o  © 

•rl    •  *d 

•P  o  © 
U  5B  a 
o  3 

a,  ©  r-l 

dH<d 

•H  © 

0  Pi  3 

O  «H 

•H  (U  O 

•P  ©  © 

<H    •  4J  © 

-d  P  ©  »H 

d  »a  +» 

o  ©9 
©  <u  3  o 

(SOlOO 


I  -p 
do* 
o  ©  o 

o  u  tz 
•p 


vO 
H 

ON 


81 

ON 


KN 
CM 

ON 


ON 


IfN 

CM 

ON 


H 

KN 
On 


KN 
KN 
ON 


106 


• 

o 

On 

vO 
H 

o 

VO 

CN 

• 

• 

• 

• 

o  o 

CM 
CM 

CO 
CM 

CM 
O 

H  PvO 

1?N 

KN 

un 

c— 

vO 

«d  i 

* 

•» 

« 

P  P  o 

KN 

LP* 

vO 

CM 

CM 

o  w  to 

VO 

rH 

E-<  O  1 

CM 
vO 
• 

vO 


o 
o 


LP. 

CM 


VO 
vO 


O 

o 

• 

GO 

crv 
VO 
•» 
vO 


O 
O 
• 

-3" 
KN 
ON 
* 

vO 


O 

• 

o 

ON 
ON 
*» 
CM 


O 
vO 
• 

C— 

CO 
vO 

CM 


O 
t/N 

CO 

ON 
ON 


o 
o 

• 

LfN 

CM 

t— 

VO 

CM 


O 

LfN 
♦ 

o 

vO 
GO 
* 

CO 


o 

LfN 
• 

KN 
O 
LfN 

LfN 


O 

I  ©vO 
0  P  I 

O  <p  O 
O  H  KN] 
_     ft  I 

V.  VO 


o 
o 
rH 


a 

VO 

o 

•S 

1 

H 

<D 

a  p 

CM 

•P 

O  © 

1 

QB 

O  rH 

vO 

Q 

ft1 

-p  o  as 
©  * 

p  5 


u 

O  I 

xS  n 
•  u 

o  cq  <r> 
a  -d 


o 

vO 
• 

CM 
CM 
I 

KN 


O 

fa 


"S 

CS  oj 

e  iH 

CM  <D  . 
CM  SS  © 
ft.  -o 

a        ©  09 

e    C  m  ^ 

VO  «H  «H  © 

H      >  © 

ID  H  ^ 

C  «H  CO 

•h  aJ  * 

cs  a 

O 


I  rH  ©  O 

-p  ©  >  a 

•H  ©  *<  « 

-d  -P  "H 
C  CO  -d  P 

o  o 
oe  on 

©  O  rH  Ci 

OS  KNfc,  © 


o 
o 


o 

vO 
I 

CO 
H 
I 

KN 


o 

vO 
t 

ON 
I 

CM 


© 

P. 

* 

•H 

0} 

PL, 

c: 

X)  o 

©  0 

P  M 

CO 

•H  » 

o  oi 

©  • 

o  © 

O.  O 

W  C! 

«H  C 

ra  iH 

Oh  H 

rH 

• 

• 

• 

• 

p 

p 

• 

• 

C! 
a) 

-P 
O 
CM 

ra 

fl  p 

«H  © 

© 

©CO 
01 

•  a 

H  as 

•  rH 

a  b0 
£ 

e  o 

ao  p 


o 

o 

rH 


O 
VO 
I 

ON 
I 

VO 


o 

vO 
I 

CM 
OJ 

I 

KN 

© 

P 
© 
fa 

O 

a 
o 

o 

p 

to 
© 

a  o 

©  « 

rH  S 


VO 


P 
P 

o 


oj  r» 
M  p 

H  -H 

a(  w 

*  fa 
©  © 

«d  > 

<rl  <H 

COg 

«H    .  fa 

O  -H 

n  o 

a  -o  > 

O  OS  fa 
•rH  ©  © 

IT 

p  PQ  -d 

0}  c 
CS  -d  3 

o  cs  o 
o  «s 


o 
o 

H 


o 

VO 

c- 

H 
t 

vo 


o 

VO 
I 

CM 
CM 
I 

KN 


© 
fa 
«rl 
OS 


P 
P 


o 
o 


o 

vO 
I 

KN 
CM 
I 

CM 


O 
vo 
I 

KN 
I 

CM 


fa 
© 

© 

•  ra 

O 

•  CO 
O 

©  'G 

as 


LfN 


P 

P 


LfN 


o 

VO 

I 

CO 
CM 
• 

vO 


a 
-  ra 
o  © 

rH  hO 
©  S 
fa  • 

©  m 

>p 

a)  3 

3  *  & 

o  •  o 

>-3  -d  o 


01 

CS 

•rl 

C! 
© 
ft. 


P  CM 

^  P  -d 
as  *  C 
ft<  CQ  a) 

X)  »vH 
CS  © 
as  ©  • 

rH  TO 
©  P  O 

P  01  &3 

a5  © 
P  fa  ra 

Ti  ^  © 
rH  I  CS 
wH  ©  -rl 

^)  bDH 

as  d  © 
xs  -h  a. 

©  fa  "H 

K  CQ  ft, 


o 

VO 
I 

rH 
CM 
I 

VO 


CM 


a) 
■d 


rH 


I 

Cl 

•H 

fa 
CS  o 
O  H 

P  X! 
bDO 

•h  -d 
>  C! 
fa  as 
M 

d 

p  o 

O  tH  4J 
C»P 
fa  as  p 

P  P  CO 

ra  to 
C!  CS 

o  ft  o 
o 

©  ^ 

OS  Oh 


CS 

o 


CD 


1  "H 
f  P 


o 

vO 

i 

vO 
CM 


P 
P 


© 

> 
fa 

d 

CO 


Cl 

o 

<H 

p 
o 
© 
p 
© 
p 

© 
© 


o 

vO 

I 

CO 

I 


• 

fa 

o 

© 

C! 

o 

■d 

i  as 

ra 

in 

CS  ft 
O  S 

CS 

a  o 

«H 

o 

H 

aj 

rH 

© 

©  cs 

O 

►J 

a  o 

O 

r)  -h 

C! 

as  P 

• 

•H  • 

a  o 

it  ft 

a 

f>>  fa 

• 

§  O 

O  P 

O 

K  O 

OS  ra 

CM 


a! 

fa 


© 

I 

a) 
H 


I 

fa 
© 
> 
*H 

P  O 
P 

^) 

©  a 
©  fa 
fa  «n 
o  © 
ft 

©OH 

•d  os  © 
©  a 

s  i  g 

*  a  £ 
<  © 

p  © 

fa  o 
©  C!  "H 

fto  d 

Pi-H  H 

D  ra  cO 


1  p 

fi  o  • 

LfN 

VO 

O  «  o 

KN 

KN 

o  fa  a 

ON 

ON 

p 

KN 
ON 


CO 
KN 
ON 


ON 
KN 
ON 


3 


3 

ON 


KN 
ON 


ON 


o  o 

H  Pn© 
aS  I 

JJ  WO 
O  «  K> 
E-<  O  I 

OvO 


o 
o 

• 

LTV 
NN 
-d" 


o 

LfN 
• 

ON 
rH 


LfN 

OS 

o 

LfN 
ft 

-d 

rH 


5 

Lf\ 
H 
CM 

KN 


o 

O 

o 

O 

LfN 

O 

o 

o 

o 

O 

ON 

r- 

o 

• 

• 

• 

• 

• 

• 

• 

KN 

c- 

ltn 

o 

co 

o 

KN 

LfN 

KN 

ot 

NO 

-d" 

00 

NO 

-d" 

•H 

no 

ft 

-d 

ft 

ft 

ft 

ft 

LfN 

o 

co 

LfN 

LfN 

H 

CM 

-d- 

H 

CM 

o 

o 

LfN 

CM 
ft 

CM 


O 

o 


o 

ON 

• 

H 

nO 
NO 


o 

I  ©vO 
6  P  I 

O  ©  o 
OH  ><N 
„    ft  I 

V!.  NO 


o 
o 


o 
o 


o 
o 


o 


o 

VO 

1 

ON 

LfN 

on 

•o 

• 

< 

s 

g 

p 

W 

Eh 

a 

o 

o 

< 

g 

O 

u 

V,  fl 

o  o 

©  s  p 

-P  o  » 

«  O  rl 

p  04 


©  T3 

p  u  u 

tO  O  03 

p  » 


o  1  col 

O  «H  ©| 

S3  m 


o 

O 

o 

NO 

NO 

NO 

1 

1 

1 

H 

c-- 

rH 

KN 

(H 

1 

1 

1 

1 

1 

1 

1 

UN 

LfN 

NO 

o 

o 

o 

o 

o 

NO 

o 

o 

NO 

NO 

NO 

NO 

1 

NO 

NO 

1 

1 

1 

1 

ON 

1 

• 

f- 

co 

CO 

rH 

H 

KN 

KN 

H 

i 

1 

CM 

1 

1 

1 

1 

NO 

NO 

1 

-d 

ON 

LfN 

UN 

NO 

■P 

1 

1 

a 

© 

© 

© 

a 

ft 

O  E 

■H 

«rl 

O  P 

PL| 

TO  U 

• 

• 

ft  a 

•O  O 

<0  o 

o  ft 

<o  c 

<D  S3 

0  © 

P  rH 

.p  M 

• 

at  P 

OS 

0 

Sn 

•H  «. 

•H  ft 

o  a 

o  n 

a 

0 

o  © 

O  © 

9? 

ra  a 

TO  C 

«  «H 

TO  <H 

o 

CO  3E 

<!  H 

*fl  H 

-4- 

-d 

KN 

KN 

• 

• 

• 

• 

p 

p 

P 

P 

• 

• 

• 

• 

p 

p 

P 

P 

• 

• 

• 

* 

o 

O 

Sh 

t»» 

■a 

Sh 
I 

rH 

© 
OS 

fl 
O 

«H 


<M 

P 
P 

o 


ft 

& 

I 

rH 
© 
OS 

fl 
o 

•H 


P 
P 

o 


I 

a 

<H 

O. 

©  C 

o  ra 
O  © 
a  a 

TO  «H 
<  rH 


CM 

P 
P 


o 

NO 

I 

-d 

CM 
I 

LfN 


ra 
p 
C 
© 

s  • 

©  xt 
>  p 

Ph 


!» 
S3 
as 
ft 
6 
O 


a*  o 


P 
P 


o 

NO 
CO 

I 

NO 


ra 

ra 

© 
bO 
U 


•  O 

PO 


at 

TO 

c 

«H 

c 
© 


o 

NO 

I 

rH 
CM 
I 

NO 

I 

© 
ft 

<H 

• 

•O  o 

©  fi 

P  H 
as 

•H  » 

O  TO 

O  © 

ra  a 
ra  «h 

<  rH 


CM 
P 

9 

P 


I  P 

fl  o  • 

O  ai  O 

O  Jh  S3 


O 

60O 
P  P 

O  P 
53  © 

©  P 
fl  Sh  © 
<H  P  © 

CO  Sh 

C  p 
■h  as  cO 
as  P 
S  H  fl 
<  O 

•  I  «H 
MP* 

•  ©  fl 
O  ©  © 

Ph  © 

e  p  u 

no  CO  C5 


LfN 

ot 


a 

tOH 
C  rH 

o  as 

U  60 

p  c 

ra  h 

§  o 
<u  p 

«H  60 


as  c 
ss  © 

•"a 

•  I  ra 

H  ©  P 

•  3  © 
O  C  © 

©  (h 

e  t>  p 
no  <  co 


NO 

ON 


a 
o 
A 

as 

C  P 

<H  TO 
•H 

fj  > 
<H 

as  a) 

S  p 

TO 

•  © 

H  Sh 

•  O 

O 

-d 
cb§ 
t)  ra  ra 

So  © 
s  > 

H  «H 
e   as  U 

NO  Pi  P 


ot 


«H 

«H 

I* 

ft  U 

©  Sh 

O  © 

ra  a) 

ra  a 

CO  as 

Sh  fl 

$3  © 

CJ  © 

CU 

as  P 

•H  fn 

«H  Sh 

W  o 

«  < 

§fl 

g.C 

S3 

•H  © 

P  xs 

n 

a 

P  Sh 

•  p 

•  p 

as  as 

a  § 

M.-§, 

•  bO 

bOJ 

•H  O 

a  ^ 

Sh  ss  © 

a  a 

© 

© 

Sh  ra 

<h  at 

H  f,  t. 

0)  rH 

CO 

NO 

O  P 

SS  ra 

-0 

O 

•  ^  o 

•  H 

ra 

-o  c 

H  U 

M 

p 

c  o 

fl  © 

•  TO 

•  © 

© 

as  Sh 

O  fl  «H 

o  n 

© 

p 

«H  rH 

o 

u 

8  n 

e  o 

e  at  o 

NO  S 

p 

NO  P 

J- 

no  sa  a 

TO 

co 

O 

H 

CM 

-d- 

UN 

LfN 

LfN 

ON 

ON 

ON 

ON 

KN 

LfN 
ON 


LfN 
LfN 

ON 


NO  <  CO 


NO 
LfN 

ON 


108 


ORGANIZATION  AND  PERSONNEL 


iXSCUTIVI 


J.  H.  Turner 
G.  D.  Eurr 


General  Manager  &  C.ief  Engineer 
Assistant  General  Manager  &  Chief  Engineer 
RESOURCES  &  PLANKING 


S.  M.  Tatarian  * 

H.  C.  Medbery 

C.  A.  Lauenstein 

J .  P •  Cava 


ENGINEERING  DIVISION 


Senior  Civil  Engineer 

Senior  Civil  Engineer 
Construction  Engin ;ar 
Office  Engineer 

CITY  DISTRIBUTION  DIVISION 

Superintendent 
As  s i s  tan t  Supe r i n t endent 


0.  G.  Goldman 

A.  G.  Zecher      (Retired  June  1,  i960) 

PENINSULA  DIVISION 

J.  E.  01 Marie 
W.  S.  Firms tone 


ALAMEDA  DIVISION 


C.  L.  Hughes 
R.  L.  Borame 

H.  V/.  Trac}' 

J.  J.  Lyons 
J.  W.  Cooper 

J.  G.  Brucato 
A.  Spotorno 

Z.  H.  Taylor 


Super i n t  endent 
As s i s tant  Superintendent 

Sup  erint endent 
As s is tant  Superintendent 


WATER  PURIFICATION 


Engineer  of  Water  Purification 


C  OMMERC I AL  D IV IS 10  N 


LANDS  AND  AGRICULTUR] 


Manager 
Assistant  Manager 

Super int endent 
Assistant  S  up  e r  i n t  e n de n t 


ACCOUNT' 


*  Transferred  to  Department  of  Public  Works 
April  16,  I960. 


Senior  Accountant 
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RETIRED 

-  196G 

During  the  past  fiscal  year,  the  following  employees  were 
retired  from  service  and  recognition  is  given  to  their  faithful 
service  in  the  organization: 

Years  of 


Em"olovee 

Clas  s  if  ics.t  ion 

3o pv ice 

.Tosp"oVi  "/J .  Mvatt 

C  orrroT'^  r  r  on  O^^ratoT1 

TT1  t.on   #Ti  m^npy 

Af^qi  r "h a *n *h    Tn v p R h i      "h  or* 

n  O  O  _L,  O  L/  *— L  LIU        _i_  L  J  V        I-1  U  X  cr-.  t-i  O1  \S  X 

29 

Cathryne  A.  O'Brien 

G en  e  r a 1  C 1 e r k - S t eno g r a ph e r 

36 

Dominick  Korrls 

Pipe  Caulker 

19 

Edward  D.  McKenna 

Telephone  Operator 

28 

Ephe  Bottimore,  Sr. 

Ranger 

36 

Guiseppe  Motta 

Laborer 

l'l- 

Christian  C.  Reese 

Serviceman's  Assistant 

31 

Thomas  O'Rourke 

Laborer 

30 

Fred  Lug ins land 

Compressor  Operator 

3^ 

William  Doolittle 

Painter 

30 

Joseph  Kappeler 

Gateman 

51 

Albert  G.  Zecher 

Assistant  Superintendent ,  CDD 

25 

Marcus  Culhane 

Gateman 

18 

I  N      Fl  5  M  C  B  I  A  M 
Thomas  Carmona  August  28,  1959  12 
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